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Important 


Texas Instruments makes no warranty, either express or implied, 
including but not limited to any implied warranties of merchantability and 
fitness for a particular purpose, regarding any programs or book 
materials and makes such materials available solely on an “as-is” basis. 

In no event shall Texas Instruments be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or 
arising out of the purchase or use of these materials, and the sole and 
exclusive liability of Texas Instruments, regardless of the form of action, 
shall not exceed the purchase price of this equipment. Moreover, Texas 
Instruments shall not be liable for any claim of any kind whatsoever 
against the use of these materials by any other party. 


Windows is a registered trademark of Microsoft Corporation. 
Macintosh is a registered trademark of Appie Computer, Inc. 
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US FCC Information Concerning Radio 
Frequency Interference 


This equipment has been tested and found to comply with the limits for a 
Class B digital device, pursuant to Part 15 of the FCC rules. These limits 
are designed to provide reasonable protection against harmful 
interference in a residential installation. This equipment generates, uses, 
and can radiate radio frequency energy and, if not installed and used in 
accordance with the instructions, may cause harmful interference with 
radio communications. However, there is no guarantee that interference 
will not occur in a particular installation. 

If this equipment does cause harmful interference to radio or television 
reception, which can be determined by turning the equipment off and on, 
you can try to correct the interference by one or more of the following 
measures: 

• Reorient or relocate the receiving antenna. 

• Increase the separation between the equipment and receiver. 

• Connect the equipment into an outlet on a circuit different from that to 
which the receiver is connected. 

• Consult the dealer or an experienced radio/television technician for 
help. 

Caution: Any changes or modifications to this equipment not expressly 
approved by Texas Instruments may void your authority to operate the 
equipment. 
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Chapter 1: 

Operating the TU83 Plus Silver Edition 

Documentation Conventions 


In the body of this guidebook, TI-83 Plus (in silver) refers to the 
TI-83 Plus Silver Edition. Sometimes, as in Chapter 19, the full 
name TI-83 Plus Silver Edition is used to distinguish it from the 
TI-83 Plus. 

All the instructions and examples in this guidebook also work for 
the TI-83 Plus. All the functions of the TI-83 Plus Silver Edition and the 
TI-83 Plus are the same. The two calculators differ only in available RAM 
memory and Flash application ROM memory. 
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TI-83 Plus Keyboard 


Generally, the keyboard is divided into these zones: graphing keys, 
editing keys, advanced function keys, and scientific calculator keys. 

Keyboard Zones 

Graphing — Graphing keys access the interactive graphing features. 

Editing — Editing keys allow you to edit expressions and values. 

Advanced — Advanced function keys display menus that access the 
advanced functions. 

Scientific — Scientific calculator keys access the capabilities of a 
standard scientific calculator. 
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Using the Color-Coded Keyboard 

The keys on the TI-83 Plus are color-coded to help you easily locate the 
key you need. 

The light gray keys are the number keys. The blue keys along the right side 
of the keyboard are the common math functions. The blue keys across the 
top set up and display graphs. The blue IappsI key provides access to 
applications such as the Finance application. 

The primary function of each key is printed on the keys. For example, 
when you press I math I , the math menu is displayed. 

Using the [Ml and IalphaI Keys 

The secondary function of each key is printed in yellow above the key. 
When you press the yellow [Ml key, the character, abbreviation, or word 
printed in yellow above the other keys becomes active for the next 
keystroke. For example, when you press [M and then I math I , the test 
menu is displayed. This guidebook describes this keystroke combination 
as M] [test]. 
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The alpha function of each key is printed in green above the key. When 
you press the green IalphaI key, the alpha character printed in green 
above the other keys becomes active for the next keystroke. For 
example, when you press IalphaI and then I math I , the letter A is entered. 
This guidebook describes this keystroke combination as IalphaI [a]. 


The [2^ key 
accesses the 
second function 
printed in yellow 
above each key. 


The IALPHAI key 
accesses the alpha 
function printed in 
green above each 
key. 
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Turning On and Turning Off the TI-83 Plus 


Turning On the Calculator 

To turn on the TI-83 Plus, press fONl . 

• If you previously had turned off the 
calculator by pressing [Ml [off], the 
TI-83 Plus displays the home screen as it 
was when you last used it and clears any 
error. 

• If Automatic Power Down™ (APD™) had previously turned off the 
calculator, the TI-83 Plus will return exactly as you left it, including the 
display, cursor, and any error. 

• If the TI-83 Plus is turned off and you connect it to another calculator 
or personal computer, the TI-83 Plus will “wake up” when you 
complete the connection. 

• If the TI-83 Plus is turned off and connected to another calculator or 
personal computer, any communication activity will “wake up” the 
TI-83 Plus. 

To prolong the life of the batteries, APD turns off the TI-83 Plus 

automatically after about five minutes without any activity. 
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Turning Off the Calculator 

To turn off the TI-83 Plus manually, press [Ml [off]. 

• All settings and memory contents are retained by Constant 
Memory™. 

• Any error condition is cleared. 

Batteries 

The TI-83 Plus uses four AAA alkaline batteries and has a user- 
replaceable backup lithium battery (CR1616 or CR1620). To replace 
batteries without losing any information stored in memory, follow the 
steps in Appendix B. 
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Setting the Display Contrast 


Adjusting the Display Contrast 

You can adjust the display contrast to suit your viewing angle and lighting 
conditions. As you change the contrast setting, a number from 0 (lightest) 
to 9 (darkest) in the top-right corner indicates the current level. You may 
not be able to see the number if contrast is too light or too dark. 

Note: The TI-83 Plus has 40 contrast settings, so each number 0 through 9 
represents four settings. 

The TI-83 Plus retains the contrast setting in memory when it is turned 
off. 

To adjust the contrast, follow these steps. 

1. Press and release the [Ml key. 

2. Press and hold 0 or 0, which are below and above the contrast 
symbol (yellow, half-shaded circle). 

• 0 lightens the screen. 

• 0 darkens the screen. 
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Note: If you adjust the contrast setting to 0, the display may become completely 
blank. To restore the screen, press and release [M], and then press and hold 
0 until the display reappears. 

When to Replace Batteries 

When the batteries are low, a low-battery message is displayed when 
you: 

• Turn on the calculator. 

• Download a new application. 

• Attempt to upgrade to new software. 

To replace the batteries without losing any information in memory, follow 
the steps in Appendix B. 

Generally, the calculator will continue to operate for one or two weeks 
after the low-battery message is first displayed. After this period, the 
TI-83 Plus will turn off automatically and the unit will not operate. 
Batteries must be replaced. All memory should be retained. 

Note: The operating period following the first low-battery message could be 
longer than two weeks if you use the calculator infrequently. 
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The Display 


Types of Displays 

The TI-83 Plus displays both text and graphs. Chapter 3 describes 
graphs. Chapter 9 describes how the TI-83 Plus can display a 
horizontally or vertically split screen to show graphs and text 
simultaneously. 

Home Screen 

The home screen is the primary screen of the TI-83 Plus. On this screen, 
enter instructions to execute and expressions to evaluate. The answers 
are displayed on the same screen. 

Displaying Entries and Answers 

When text is displayed, the TI-83 Plus screen can display a maximum of 
8 lines with a maximum of 16 characters per line. If all lines of the display 
are full, text scrolls off the top of the display. If an expression on the 
home screen, the Y= editor (Chapter 3), or the program editor 
(Chapter 16) is longer than one line, it wraps to the beginning of the next 
line. In numeric editors such as the window screen (Chapter 3), a long 
expression scrolls to the right and left. 
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When an entry is executed on the home screen, the answer is displayed 
on the right side of the next line. 


logt2> < -Entry 

.3010299957 < Answer 

The mode settings control the way the TI-83 Plus interprets expressions 
and displays answers. 


If an answer, such as a list or matrix, is too long to display entirely on 
one line, an ellipsis (...) is displayed to the right or left. Press H and 0 to 
display the answer. 

Li 1 4 -Entry 

'C25> 12 S74-2 36... 4 -AnswGr 


Returning to the Home Screen 

To return to the home screen from any other screen, press [Ml [QUIT]. 

Busy Indicator 

When the TI-83 Plus is calculating or graphing, a vertical moving line is 
displayed as a busy indicator in the top-right corner of the screen. When 
you pause a graph or a program, the busy indicator becomes a vertical 
moving dotted line. 
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Display Cursors 


In most cases, the appearance of the cursor indicates what will happen 
when you press the next key or select the next menu item to be pasted 
as a character. 


Cursor 

Appearance 

Effect of Next Keystroke 

Entry 

Solid rectangle 

■ 

A character is entered at the cursor; any 
existing character is overwritten 

Insert 

Underline 

A character is inserted in front of the cursor 
location 

Second 

Reverse arrow 

□ 

A 2nd character (yellow on the keyboard) is 
entered or a 2nd operation is executed 

Alpha 

Reverse A 
□ 

An alpha character (green on the keyboard) 
is entered or solve is executed 

Full 

Checkerboard 

rectangle 

No entry; the maximum characters are 
entered at a prompt or memory is full 


If you press IalphaI during an insertion, the cursor becomes an underlined 
A (A). If you press [Ml during an insertion, the underlined cursor becomes 
an underlined t (t). 

Graphs and editors sometimes display additional cursors, which are 
described in other chapters. 
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Entering Expressions and Instructions 


What Is an Expression? 

An expression is a group of numbers, variables, functions and their 
arguments, or a combination of these elements. An expression evaluates 
to a single answer. On the TI-83 Plus, you enter an expression in the 
same order as you would write it on paper. For example, is an 
expression. 

You can use an expression on the home screen to calculate an answer. 
In most places where a value is required, you can use an expression to 
enter a value. 




WINDOW 

.1111111111 


Xr^in= -10 



Xr^ax=2ji 


Entering an Expression 

To create an expression, you enter numbers, variables, and functions 
from the keyboard and menus. An expression is completed when you 
press I ENTER I , regardless of the cursor location. The entire expression is 
evaluated according to Equation Operating System (EOS™) rules , and 
the answer is displayed. 
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Most TI-83 Plus functions and operations are symbols comprising 
several characters. You must enter the symbol from the keyboard or a 
menu; do not spell it out. For example, to calculate the log of 45, you 
must press ILOGI 45. Do not enter the letters L, O, and G. If you enter LOG, 
the TI-83 Plus interprets the entry as implied multiplication of the 
variables L, O, and G. 


Calculate 3.76 (-7.9 + aTS) + 2 log 45. 


3n76mmF)i7n9f+]Mr^i 

5mmf+]2TO45m 

I ENTER I 


Z.7^/^ -7.9+-Tt5>> 
+21og^45> 

2.642575252 


Multiple Entries on a Line 

To enter two or more expressions or instructions on a line, separate 
them with colons ( IalphaI [:]). All instructions are stored together in last 
entry ( entry ) . 

5-^n:2-^B:n.^B 

2.5 


Entering a Number in Scientific Notation 

To enter a number in scientific notation, follow these steps. 
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1. Enter the part of the number that precedes the exponent. This value 
can be an expression. 

2. Press [Ml [EE], e is pasted to the cursor location. 

3. If the exponent is negative, press O, and then enter the exponent, 
which can be one or two digits. 

.095 


When you enter a number in scientific notation, the TI-83 Plus does not 
automatically display answers in scientific or engineering notation. The 
mode settings and the size of the number determine the display format. 

Functions 

A function returns a value. For example, -r, -, +, 7 (, and log( are the 
functions in the example on the previous page. In general, the first letter of 
each function is lowercase on the TI-83 Plus. Most functions take at least 
one argument, as indicated by an open parenthesis (() following the 
name. For example, sin( requires one argument, s\n{value). 
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Instructions 


An instruction initiates an action. For example, CIrDraw is an instruction 
that clears any drawn elements from a graph. Instructions cannot be 
used in expressions. In general, the first letter of each instruction name 
is uppercase. Some instructions take more than one argument, as 
indicated by an open parenthesis (() at the end of the name. For 
example, Circle( requires three arguments, C\xc\e{x,Y, radius). 

Interrupting a Caicuiation 

To interrupt a calculation or graph in progress, which is indicated by the 
busy indicator, press [Ml . 

When you interrupt a calculation, a menu is displayed. 

• To return to the home screen, select 1 :Quit. 

• To go to the location of the interruption, select 2:Goto. 

When you interrupt a graph, a partial graph is displayed. 

• To return to the home screen, press ICLEARI or any nongraphing key. 

• To restart graphing, press a graphing key or select a graphing 
instruction. 
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TI-83 Plus Edit Keys 


Keystrokes 

Result 

E orH 

Moves the cursor within an expression; these keys repeat. 

B orB 

Moves the cursor from line to line within an expression that 
occupies more than one line; these keys repeat. 

On the top line of an expression on the home screen, B moves 
the cursor to the beginning of the expression. 

On the bottom line of an expression on the home screen, B 
moves the cursor to the end of the expression. 

fMim 

Moves the cursor to the beginning of an expression. 

fMlB 

Moves the cursor to the end of an expression. 

1 ENTER 1 

Evaluates an expression or executes an instruction. 

ICLEARI 

On a line with text on the home screen, clears the current line. 

On a blank line on the home screen, clears everything on the 
home screen. 

In an editor, clears the expression or value where the cursor is 
located; it does not store a zero. 

[Ml] 

Deletes a character at the cursor; this key repeats. 

[M] [ins] 

Changes the cursor to an underline (_); inserts characters in 

front of the underline cursor; to end insertion, press [M] Dms] or 
press B, B, B, orB- 
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Keystrokes Result 

fM] Changes the cursor to □; the next keystroke performs a 2 nd 

operation (an operation in yellow above a key and to the left); to 
cancel 2nd, press [M] again. 

lALPHAl Changes the cursor to 0; the next keystroke pastes an alpha 

character (a character in green above a key and to the right) or 
executes solve (Chapters 10 and 11); to cancel Ialphal press 
lALPHAl or press 0, 0, 0, or 0. 

[Ml [a-lock] Changes the cursor to 0; sets alpha-lock; subsequent 


keystrokes (on an alpha key) paste alpha characters; to cancel 
alpha-lock, press IalphaI . If you are prompted to enter a name 
such as for a group or a program, alpha-lock is set automatically. 
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Setting Modes 


Checking Mode Settings 

Mode settings control how the TI-83 Plus displays and interprets 
numbers and graphs. Mode settings are retained by the Constant 
Memory feature when the TI-83 Plus is turned off. All numbers, including 
elements of matrices and lists, are displayed according to the current 
mode settings. 

To display the mode settings, press I MODEL The current settings are 
highlighted. Defaults are highlighted below. The following pages describe 
the mode settings in detail. 


Normal Sci Eng 

Numeric notation 

Float 0123456789 

Number of decimal places 

Radian Degree 

Unit of angle measure 

Func 

Par Pol Seq 

Type of graphing 

Connected Dot 

Whether to connect graph points 

Sequential Simul 

Whether to plot simultaneously 

Real 

a+bi re''Qi 

Real, rectangular complex, or polar complex 

Ful 1 

H 0 r i z G - T 

Full screen, two split-screen modes 
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Changing Mode Settings 

To change mode settings, follow these steps. 

1. Press 0 or 0 to move the cursor to the line of the setting that you 
want to change. 

2. Press 0 or 0 to move the cursor to the setting you want. 

3. Press [mH]. 

Setting a Mode from a Program 

You can set a mode from a program by entering the name of the mode 
as an instruction; for example, Func or Float. From a blank program 
command line, select the mode setting from the mode screen; the 
instruction is pasted to the cursor location. 

PROGRAM:TEST 
: Funcl 


Normal, Sci, Eng 

Notation modes only affect the way an answer is displayed on the home 
screen. Numeric answers can be displayed with up to 10 digits and a 
two-digit exponent. You can enter a number in any format. 
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Normal notation mode is the usual way we express numbers, with digits 
to the left and right of the decimal, as in 12345.67. 

Sci (scientific) notation mode expresses numbers in two parts. The 
significant digits display with one digit to the left of the decimal. The 
appropriate power of 10 displays to the right of e, as in 1.234567E4. 

Eng (engineering) notation mode is similar to scientific notation. 

However, the number can have one, two, or three digits before the 
decimal; and the power-of-10 exponent is a multiple of three, as in 
12.34567E3. 

Note: If you select Normal notation, but the answer cannot display in 10 digits 
(or the absolute value is less than .001), the TI-83 Plus expresses the answer in 
scientific notation. 

Float, 0123456789 

Float (floating) decimal mode displays up to 10 digits, plus the sign and 
decimal. 

0123456789 (fixed) decimal mode specifies the number of digits (0 
through 9) to display to the right of the decimal. Place the cursor on the 
desired number of decimal digits, and then press I enter I . 

The decimal setting applies to Normal, Sci, and Eng notation modes. 
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The decimal setting applies to these numbers; 

• An answer displayed on the home screen 

• Coordinates on a graph (Chapters 3, 4, 5, and 6) 

• The Tangent( draw instruction equation of the line, x, and dy/dx 
values (Chapter 8) 

• Results of CALCULATE Operations (Chapters 3, 4, 5, and 6) 

• The regression equation stored after the execution of a regression 
model (Chapter 12) 

Radian, Degree 

Angle modes control how the TI-83 Plus interprets angle values in 
trigonometric functions and polar/rectangular conversions. 

Radian mode interprets angle values as radians. Answers display in 
radians. 

Degree mode interprets angle values as degrees. Answers display in 
degrees. 
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Func, Par, Pol, Seq 

Graphing modes define the graphing parameters. Chapters 3, 4, 5, and 6 
describe these modes in detail. 

Func (function) graphing mode plots functions, where Y is a function of X 
(Chapter 3). 

Par (parametric) graphing mode plots relations, where X and Y are 
functions of T (Chapter 4). 

Pol (polar) graphing mode plots functions, where r is a function of e 
(Chapter 5). 

Seq (sequence) graphing mode plots sequences (Chapter 6). 

Connected, Dot 

Connected plotting mode draws a line connecting each point calculated 
for the selected functions. 

Dot plotting mode plots only the calculated points of the selected 
functions. 
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Sequential, Simul 

Sequential graphing-order mode evaluates and plots one function 
completely before the next function is evaluated and plotted. 

Simul (simultaneous) graphing-order mode evaluates and plots all 
selected functions for a single value of X and then evaluates and plots 
them for the next value of X. 

Note: Regardless of which graphing mode is selected, the TI-83 Plus will 
sequentially graph all stat plots before it graphs any functions. 

Real, a+bi, re'^Gi 

Real mode does not display complex results unless complex numbers 
are entered as input. 

Two complex modes display complex results. 

• a+bi (rectangular complex mode) displays complex numbers in the 
form a+bi. 

• re'^Qi (polar complex mode) displays complex numbers in the form 
re'^Gi. 
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Full, Horiz, G-T 


Full screen mode uses the entire screen to display a graph or edit 

screen. 

Each split-screen mode displays two screens simultaneously. 

• Horiz (horizontal) mode displays the current graph on the top half of 
the screen; it displays the home screen or an editor on the bottom 
half (Chapter 9). 

• G-T (graph-table) mode displays the current graph on the left half of 
the screen; it displays the table screen on the right half (Chapter 9). 
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Using TI-83 Plus Variable Names 


Variables and Defined Items 

On the TI-83 Plus you can enter and use several types of data, including 
real and complex numbers, matrices, lists, functions, stat plots, graph 
databases, graph pictures, and strings. 

The TI-83 Plus uses assigned names for variables and other items 
saved in memory. For lists, you also can create your own five-character 
names. 


Variable Type 

Names 

Real numbers 

A, B, ... ,Z 

Complex numbers 

A, B, ... ,Z 

Matrices 

[A], [B], [C], ... , [J] 

Lists 

L 1 , L 2 , L3, L4, L5, L6, and user-defined names 

Functions 

Y1, Y2, . . . , Y9, YO 

Parametric equations 

X 1 T and Y 1 T, . .. , X6T and Y6T 

Polar functions 

ri, r2, r3, r4, rs, re 

Sequence functions 

u, v, w 

Stat plots 

Plot1, Plot2, Plots 

Graph databases 

GDB1, GDB2, . . . , GDB9, GDBO 
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Variable Type 

Names 

Graph pictures 

Pici, Pic2, ... , Pic9, PicO 

Strings 

Stn, Str2, ... , Str9, StrO 

Apps 

Applications 

AppVars 

Application variables 

Groups 

Grouped variables 

System variables 

Xmin, Xmax, and others 


Notes about Variables 

• You can create as many list names as memory will allow 
(Chapter 11). 

• Programs have user-defined names and share memory with 
variables (Chapter 16). 

• From the home screen or from a program, you can store to matrices 
(Chapter 10), lists (Chapter 11), strings (Chapter 15), system 
variables such as Xmax (Chapter 1), TbIStart (Chapter 7), and all Y= 
functions (Chapters 3, 4, 5, and 6). 

• From an editor, you can store to matrices, lists, and Y= functions 
(Chapter 3). 

• From the home screen, a program, or an editor, you can store a 
value to a matrix element or a list element. 
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• You can use drawsto menu items to store and recall graph 
databases and pictures (Chapter 8). 

• Although most variables can be archived, system variables including 
r, t, X, y, and e cannot be archived (Chapter 18) 

• Apps are independent applications.which are stored in Flash ROM. 
AppVars is a variable holder used to store variables created by 
independent applications. You cannot edit or change variables in 
AppVars unless you do so through the application which created 
them. 


TI-83 Plus Operating the TI-83 Plus Silver Edition 


28 




storing Variable Values 


storing Values in a Variable 

Values are stored to and recalled from memory using variable names. 
When an expression containing the name of a variable is evaluated, the 
value of the variable at that time is used. 

To store a value to a variable from the home screen or a program using 
the IST0»| key, begin on a blank line and follow these steps. 

1. Enter the value you want to store. The value can be an expression. 

2. Press |ST0»| . is copied to the cursor location. 

3. Press IalphaI and then the letter of the variable to which you want to 
store the value. 

4. Press I enter I . If you entered an expression, it is evaluated. The value 
is stored to the variable. 


5+S'^3-^Q 


517 
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Displaying a Variable Value 


To display the value of a variable, enter the name on a blank line on the 
home screen, and then press I enter I . 


Archiving Variables (Archive, Unarchive) 

You can archive data, programs, or other variables in a section of 
memory called user data archive where they cannot be edited or deleted 
inadvertently. Archived variables are indicated by asterisks (*) to the left 
of the variable names. Archived variables cannot be edited or executed. 
They can only be seen and unarchived. For example, if you archive list 
L1, you will see that L1 exists in memory but if you select it and paste the 
name L1 to the home screen, you won’t be able to see its contents or 
edit it until they are unarchived. 
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Recalling Variable Values 


Using Recall (RCL) 

To recall and copy variable contents to the current cursor location, follow 
these steps. To leave rcl, press ICLEARI . 

1 . Press [Ml [rcl]. RCL and the edit cursor are displayed on the bottom 
line of the screen. 

2. Enter the name of the variable in any of five ways. 

• Press lALPHAl and then the letter of the variable. 

• Press M] [list], and then select the name of the list, or press M] 

[L«]. 

• Press M] [matrix], and then select the name of the matrix. 

• Press IVARSI to display the vars menu or IvarsI [7] to display the 
VARS Y-VARS menu; then select the type and then the name of the 
variable or function. 

• Press IPRGMI 0, and then select the name of the program (in the 
program editor only). 
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The variable name you selected is displayed on the bottom line and 
the cursor disappears. 


100 + 


Rcl Q 


3. Press I enter I . The variable contents are inserted where the cursor 
was located before you began these steps. 

1100+5171 I 

Note: You can edit the characters pasted to the expression without 
affecting the value in memory. 
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ENTRY (Last Entry) Storage Area 


Using ENTRY (Last Entry) 

When you press I enter I on the home screen to evaluate an expression or 
execute an instruction, the expression or instruction is placed in a 
storage area called entry (last entry). When you turn off the TI-83 Plus, 
ENTRY is retained in memory. 

To recall entry, press [Ml [entry]. The last entry is pasted to the current 
cursor location, where you can edit and execute it. On the home screen 
or in an editor, the current line is cleared and the last entry is pasted to 
the line. 

Because the TI-83 Plus updates entry only when you press I enter I , you 
can recall the previous entry even if you have begun to enter the next 
expression. 


507 

I ENTER I 
fM] [ENTRY] 


5+7 

5+71 


12 
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Accessing a Previous Entry 


The TI-83 Plus retains as many previous entries as possible in entry, up 
to a capacity of 128 bytes. To scroll those entries, press [Ml [entry] 
repeatedly. If a single entry is more than 128 bytes, it is retained for 
ENTRY, but it cannot be placed in the entry storage area. 


1 IST0*’I lALPHAl A 

1 ENTER 1 

2IST0*-I lALPHAl B 

1 ENTER 1 

fM] [entry] 

1- ^n 

1 

2- ^E 

2 

2-^BI 


If you press [Ml [entry] after displaying the oldest stored entry, the 
newest stored entry is displayed again, then the next-newest entry, and 
so on. 

fM] [entry] 

1- ^n 

1 

2- >E 

2 

1-^RI 


Reexecuting the Previous Entry 


After you have pasted the last entry to the home screen and edited it (if 
you chose to edit it), you can execute the entry. To execute the last 
entrv, press 1 enter I. 
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To reexecute the displayed entry, press I enter I again. Each reexecution 
displays an answer on the right side of the next line; the entry itself is not 
redisplayed. 


0 IsT^ lALPHAl N 
I ENTER I 

lALPHAl N E] 1 fsT^ lALPHAl N lALPHAl 
[:] lALPHAl N [ig I ENTER I 
I ENTER I 

I ENTER I 


0-^H 


0 

1 

4 

9 


Multiple Entry Values on a Line 

To store to entry two or more expressions or instructions, separate each 
expression or instruction with a colon, then press I enter I . All expressions 
and instructions separated by colons are stored in entry. 

When you press [Ml [entry], all the expressions and instructions separated 
by colons are pasted to the current cursor location. You can edit any of the 
entries, and then execute all of them when you press I enter I . 
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For the equation k=%r'^, use trial and error to find the radius of a circle that covers 200 
square centimeters. Use 8 as your first guess. 

8 fsT^ lALPHAl R lALPHAl [:] [M] M 
lALPHAl R [ig I ENTER I M [ENTRY] 


[M] 0 7 [M] [INS] □ 95 
I ENTER I 

Continue until the answer is as accurate as you want. 


S-^R: JiR2 

201.0619293 
S-^R: jiR^I 


S-^R: JiR2 

201.0619293 

7.95-^R:jiR2 

193.5565097 


Clearing ENTRY 

Clear Entries (Chapter 18) clears all data that the TI-83 Plus is holding in 
the ENTRY storage area. 

Using Ans in an Expression 

When an expression is evaluated successfully from the home screen or 
from a program, the TI-83 Plus stores the answer to a storage area 
called Ans (last answer). Ans may be a real or complex number, a list, a 
matrix, or a string. When you turn off the TI-83 Plus, the value in Ans is 
retained in memory. 
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You can use the variable Ans to represent the last answer in most places. 
Press [Ml [ans] to copy the variable name Ans to the cursor location. When 
the expression is evaluated, the TI-83 Plus uses the value of Ans in the 
calculation. 


Calculate the area of a garden plot 1.7 meters by 4.2 meters. Then calculate the yield 
per square meter If the plot produces a total of 147 tomatoes. 


1□704Q2 

I ENTER I 

147 E] [M] [ans] 

I ENTER I 


1.7+4.2 


7. 14 


147.^nns 

20.5S823529 


Continuing an Expression 

You can use Ans as the first entry in the next expression without entering 
the value again or pressing M] [ans]. On a blank line on the home 
screen, enter the function. The TI-83 Plus pastes the variable name Ans 
to the screen, then the function. 


5E]2 

I ENTER I 

0 9Q 9 

I ENTER I 


5.^2 

2.5 

nns+9.9 

24.75 
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storing Answers 

To store an answer, store Ans to a variable before you evaluate another 
expression. 


Calculate the area of a circle of radius 5 meters. Next, calculate the volume of a cylinder 
of radius 5 meters and height 3.3 meters, and then store the result In the variable V. 


12nd I [ti] 5 [xH 
I ENTER I 

0 3Q 3 

I ENTER I 

fST^ lALPHAl V 
I ENTER I 


7S.539S1634 
nns+3.3 

259.1813939 

flns-^V 

259.1813939 
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TI-83 Plus Menus 


Using a TI-83 Plus Menu 

You can access most TI-83 Plus operations using menus. When you 

press a key or key combination to display a menu, one or more menu 

names appear on the top line of the screen. 

• The menu name on the left side of the top line is highlighted. Up to 
seven items in that menu are displayed, beginning with item 1, which 
also is highlighted. 

• A number or letter identifies each menu item’s place in the menu. The 
order is 1 through 9, then 0, then A, B, C, and so on. The list names, 
PRGM EXEC, and prgm edit menus only label items 1 through 9 and 0. 

• When the menu continues beyond the displayed items, a down arrow 
(st) replaces the colon next to the last displayed item. 

• When a menu item ends in an ellipsis (...), the item displays a 
secondary menu or editor when you select it. 

• When an asterisk (*) appears to the left of a menu item, that item is 
stored in user data archive (Chapter 18). 

RAM FREE 22494 

ARC FREE 851076 

Picl 767 

+Pic2 767 

Li 12 


TI-83 Plus Operating the TI-83 Plus Silver Edition 


39 






To display any other menu listed on the top line, press [T] or 0 until that 
menu name is highlighted. The cursor location within the initial menu is 
irrelevant. The menu is displayed with the cursor on the first item. 

Note: The Menu Map in Appendix A shows each menu, each operation under 
each menu, and the key or key combination you press to display each menu. 


Displaying a Menu 


While using your TI-83 Plus, you often will need 
to access items from its menus. 

When you press a key that displays a menu, that 
menu temporarily replaces the screen where you 
are working. For example, when you press I math I , 
the MATH menu is displayed as a full screen. 


After you select an item from a menu, the screen 
where you are working usually is displayed again. 


5+91 


aim; hum cpx prb 

1:HFrac 

S" ^ r 

sifMint 

7TfMaxt 


5+9 5 
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Moving from One Menu to Another 


Some keys access more than one menu. When 
you press such a key, the names of all accessible 
menus are displayed on the top line. When you 
highlight a menu name, the items in that menu are 
displayed. Press [T] and 0 to highlight each menu 
name. 


MATH laniB 
iHabsT^ 
2: round( 
3:iPartt 
4:fPartt 
5:int^ 

6:nin< 
74nax< 


CPX PRB 


Scrolling a Menu 

To scroll down the menu items, press 0. To scroll up the menu items, 
press 0. 

To page down six menu items at a time, press IalphaI 0. To page up six 
menu items at a time, press IalphaI 0. The green arrows on the 
calculator, between 0 and 0, are the page-down and page-up symbols. 

To wrap to the last menu item directly from the first menu item, press 0. 
To wrap to the first menu item directly from the last menu item, press 0. 


Selecting an Item from a Menu 

You can select an item from a menu in either of two ways. 
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• Press the number or letter of the item you want 
to select. The cursor can be anywhere on the 
menu, and the item you select need not be 
displayed on the screen. 


• Press 0 or 0 to move the cursor to the item 
you want, and then press I enter I . 

After you select an item from a menu, the 
TI-83 Plus typically displays the previous screen. 

Note: On the list names, prgm exec, and prgm edit menus, only items 1 
through 9 and 0 are labeled in such a way that you can select them by pressing 
the appropriate number key. To move the cursor to the first item beginning with 
any alpha character or 0, press the key combination for that alpha character or 
0. If no items begin with that character, the cursor moves beyond it to the next 
item. 


MATH UM CPX PRB 
iHabsT^ 

2:roundt 
3:iPartt 
4:fPart< 

5:int< 

6:nin< 

74nax< 


MATH mi CPX PRB 
3tiParTT 
4:fPartt 
5:int< 

B: nin<; 

7:nax< 

S:lcn< 
fflgcd< 


Calculate 3^27. 

fM^ 0 0 0 I ENTER I 
27 0 I ENTER I 


5Tt27> 


TI-83 Plus Operating the TI-83 Plus Silver Edition 


42 





Leaving a Menu without Making a Selection 

You can leave a menu without making a selection in any of four ways. 

• Press [Ml [quit] to return to the home screen. 

• Press ICLEARI to return to the previous screen. 

• Press a key or key combination for a different menu, such as I math I or 
M] [LIST]. 

• Press a key or key combination for a different screen, such as [y=] or 
M] [table]. 
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VARS and VARS Y-VARS Menus 


VARS Menu 

You can enter the names of functions and system variables in an 
expression or store to them directly. 

To display the vars menu, press IvarsI . All vars menu items display 
secondary menus, which show the names of the system variables. 
l:Window, 2:Zoom, and 5:Statistics each access more than one 
secondary menu. 


VARS Y-VARS 

1: Wi ndow... 

x/Y, T/e, and u/v/w variables 

2: Zoom... 

zx/ZY, ZT/ze, and zu variables 

3: GDB... 

Graph database variables 

4: Pi cture... 

Picture variables 

5 : Stati sti cs... 

XY, s, EQ, TEST, and PTS variables 

6: Tabl e... 

TABLE variables 

7: Stri ng... 

string variables 
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Selecting a Variable from the VARS Menu or VARS Y-VARS Menu 


To display the vars y-vars menu, press IvarsI [►]. l:Function, 
2:Parametric, and 3:Polar display secondary menus of the Y= function 
variables. 


VARS Y-VARS 

injFuncti on... Yn functions 

2: Parametric... X«T, YwT functions 

3 : Pol ar... xn functions 

4: On/Off.. ■Lets you select/deselect functions 


Note: The sequence variables (u, v, w) are located on the keyboard as the 
second functions of [7], g], and g]. 

To select a variable from the vars or vars y-vars menu, follow these 
steps. 

1. Display the vars or vars y-vars menu. 

• Press IVARSI to display the vars menu. 

• Press IVARSI [T] to display the vars y-vars menu. 

2. Select the type of variable, such as 2:Zoom from the vars menu or 
3:Polar from the vars y-vars menu. A secondary menu is displayed. 
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3. If you selected 1 :Window, 2:Zoom, or 5:Statistics from the vars menu, 
you can press [T] or 0 to display other secondary menus. 

4. Select a variable name from the menu. It is pasted to the cursor 
location. 
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Equation Operating System (EOS) 


Order of Evaluation 

The Equation Operating System (EOS) defines the order in which 
functions in expressions are entered and evaluated on the TI-83 Plus. 
EOS lets you enter numbers and functions in a simple, straightforward 
sequence. 

EOS evaluates the functions in an expression in this order. 


Order Number 

Function 

1 

Functions that precede the argument, such as ^{, sin(, or log( 

2 

Functions that are entered after the argument, such as 2, -1, !, 

^ and conversions 

3 

Powers and roots, such as 2'^5 or 5V32 

4 

Permutations (nPr) and combinations (nCr) 

5 

Multiplication, implied multiplication, and division 

6 

Addition and subtraction 

7 

Relational functions, such as > or < 

8 

Logic operator and 

9 

Logic operators or and xor 
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Note: Within a priority level, EOS evaluates functions from left to right. 
Calculations within parentheses are evaluated first. 

Implied Multiplication 

The TI-83 Plus recognizes implied multiplication, so you need not press 
0 to express multiplication in all cases. For example, the TI-83 Plus 
interprets 2n, 4sin(46), 5(1+2), and (2*5)7 as implied multiplication. 

Note: TI-83 Plus implied multiplication rules, although like theTI-83, differ from 
those of the TI-82. For example, the TI-83 Plus evaluates 1/2X as (1/2)*X, 
while the TI-82 evaluates 1/2X as 1/(2*X) (Chapter 2). 


Parentheses 


All calculations inside a pair of parentheses are completed first. For 
example, in the expression 4(1+2), EOS first evaluates the portion inside 
the parentheses, 1+2, and then multiplies the answer, 3, by 4. 


4+1+2 

4<l+2> 


6 

12 


You can omit the close parenthesis ()) at the end of an expression. All 
open parenthetical elements are closed automatically at the end of an 
expression. This is also true for open parenthetical elements that 
precede the store or display-conversion instructions. 
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Note: An open parenthesis following a list name, matrix name, or Y= function 
name does not indicate implied multiplication. It specifies elements in the list 
(Chapter 11) or matrix (Chapter 10) and specifies a value for which to solve the 
Y= function. 

Negation 

To enter a negative number, use the negation key. Press O and then 
enter the number. On the TI-83 Plus, negation is in the third level in the 
EOS hierarchy. Functions in the first level, such as squaring, are 
evaluated before negation. 

For example, -x2, evaluates to a negative number (or 0). Use 
parentheses to square a negative number. 


-22 


2-^n 

-4 


2 

C -2>2 


-n2 

4 


-4 



c -n>2 



4 


Note: Use the □ key for subtraction and the ED key for negation. If you press □ 
to enter a negative number, as in 9 0 □ 7, or if you press O to indicate 
subtraction, as in 9 O 7, an error occurs. If you press IalphaI A 0 IalphaI B, it is 
interpreted as implied multiplication (A*-B). 
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Special Features of the TI-83 Plus 


Flash - Electronic Upgradability 




The TI-83 Plus uses Flash 
technology, which lets you 
upgrade to future software 
versions without buying a new 
calculator. 


For details, refer to: 

Chapter 19 


As new functionality becomes available, you can electronically upgrade 
your TI-83 Plus from the Internet. Future software versions include 
maintenance upgrades that will be released free of charge, as well as 
new applications and major software upgrades that will be available for 
purchase from the Tl web site: education.ti.com 


1.56 Megabytes (M) of Available Memory 

1.56 M of available memory are built into the For details, refer to: 

TI-83 Plus. About 24 kilobytes (K) of RAM Chapter 18 _ 

(random access memory) are available for you 
to compute and store functions, programs, and 
data. 

About 1.54 M of user data archive allow you to store data, programs, 
applications, or any other variables to a safe location where they cannot 
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be edited or deleted inadvertently. You can also free up RAM by 
archiving variables to user data 


Applications 


Applications can be installed to customize the For details, refer to: 

11-83 Plus to your classroom needs. The big Chapter 18 _ 

1.54 M archive space lets you store up to 94 
applications at one time. Applications can also 
be stored on a computer for later use or linked 
unit-to-unit. 


Archiving 

You can store variables in the TI-83 Plus user For details, refer to: 

data archive, a protected area of memory Chapter 18 _ 

separate from RAM. The user data archive lets 
you: 

• Store data, programs, applications or any other variables to a safe 
location where they cannot be edited or deleted inadvertently. 

• Create additional free RAM by archiving variables. 

By archiving variables that do not need to be edited frequently, you can 
free up RAM for applications that may require additional memory. 
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Calculator-Based Laboratory™ (CBL 2™, CBL™) and 
Calculator-Based Ranger™ (CBR™) 


The TI-83 Plus comes with the CBL/CBR For details, refer to: 

application already installed. When coupled Chapter 14 _ 

with the (optional) CBL 2/CBL or CBR 
accessories, you can use the TI-83 Plus to 
analyze real world data. 

CBL 2/CBL and CBR let you explore mathematical and scientific 
relationships among distance, velocity, acceleration, and time using data 
collected from activities you perform. 

CBL 2/CBL and CBR differ in that CBL 2/CBL allows you to collect data 
using several different probes analyzing temperature, light, voltage, or 
sonic (motion) data. CBR collects data using a built-in Sonic probe. 

CBL 2/CBL and CBR accessories can be linked together to collect more 
than one type of data at the same time. You can find more information 
on CBL 2/CBL and CBR in their user manuals. 
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other TI-83 Plus Features 


Getting Started has introduced you to basic TI-83 Plus operations. This 
guidebook covers the other features and capabilities of the TI-83 Plus in 
greater detail. 

Graphing 


You can store, graph, and analyze up to 10 For graphing details, 

functions, up to six parametric functions, up to refer to: 

six polar functions, and up to three sequences. Chapters 3,4, 5, 6, 8 

You can use draw instructions to annotate 

graphs. 

The graphing chapters appear in this order: Function, Parametric, Polar, 
Sequence, and DRAW. 

Sequences 

You can generate sequences and graph them For details, refer to: 

over time. Or, you can graph them as web plots Chapter 6 _ 

or as phase plots. 
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Tables 


You can create function evaluation tables to For details, refer to: 
analyze many functions simultaneously. Chapter 7 _ 


Split Screen 


You can split the screen horizontally to display For details, refer to: 

both a graph and a related editor (such as the Chapter 9 _ 

Y= editor), the table, the stat list editor, or the 
home screen. Also, you can split the screen 
vertically to display a graph and its table 
simultaneously. 

Matrices 


You can enter and save up to 10 matrices and For details, refer to: 
perform standard matrix operations on them. Chapter 10 _ 
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Lists 


You can enter and save as many lists as For details, refer to: 

memory allows for use in statistical analyses. Chapter 11 _ 

You can attach formulas to lists for automatic 
computation. You can use lists to evaluate 
expressions at multiple values simultaneously 
and to graph a family of curves. 


Statistics 


You can perform one- and two-variable, list- For details, refer to: 

based statistical analyses, including logistic and Chapter 12 _ 

sine regression analysis. You can plot the data 
as a histogram, xyLine, scatter plot, modified or 
regular box-and-whisker plot, or normal 
probability plot. You can define and store up to 
three stat plot definitions. 

Inferential Statistics 


You can perform 16 hypothesis tests and For details, refer to: 

confidence intervals and 15 distribution Chapter 13 _ 

functions. You can display hypothesis test 
results graphically or numerically. 
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Applications 


You can use such applications as Finance or For details, refer to: 

the CBL/CBR. With the Finance application you Chapter 14 _ 

can use time-value-of-money (tvm) functions to 

analyze financial instruments such as annuities, 

loans, mortgages, leases, and savings. You can analyze the value of 

money over equal time periods using cash flow functions. You can 

amortize loans with the amortization functions. With the CBL/CBR 

applications and CBL 2/CBL or CBR (optional) accessories, you can use 

a variety of probes to collect real world data. 

Your TI-83 Plus includes Flash applications in addition to the ones 
mentioned above. Press IappsI to see the complete list of applications 
that came with your calculator. 

Documentation for Tl Flash applications is on the Tl Resource CD. Visit 
education.ti.com/calc/auides for additional Flash application guidebooks. 

CATALOG 


The CATALOG is a convenient, alphabetical list of For details, refer to: 

all functions and instructions on the TI-83 Plus. Chapter 15 _ 

You can paste any function or instruction from 
the CATALOG to the current cursor location. 
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Programming 


You can enter and store programs that include For details, refer to: 
extensive control and input/output instructions. Chapter 16 _ 


Archiving 


Archiving allows you to store data, programs, or For details, refer to: 

other variables to user data archive where they Chapter 16 _ 

cannot be edited or deleted inadvertently. 

Archiving also allows you to free up RAM for 
variables that may require additional memory. 


Archived variables are 
indicated by asterisks (*) to 
the left of the variable 
names. 


MATH EDIT 
i]3x3 


:[0] 3x5 
3:+[C]9x9 
4:[D] 2x3 


Communication Link 


The TI-83 Plus has a port to connect and For details, refer to: 

communicate with another TI-83 Plus, a Chapter 19 _ 

TI-83 Plus, a TI-83, a TI-82, a TI-73, 

CBL 2/CBL, or a CBR System. 


TI-83 Plus Operating the TI-83 Plus Silver Edition 


57 












With the Tl™ Connect or TI-GRAPH LINK™ software and a TI-GRAPH LINK 
cable, you can also link the TI-83 Plus to a personal computer. 


As future software upgrades become available on the Tl web site, you 
can download the software to your PC and then use the Tl Connect or 
TI-GRAPH LINK software and a TI-GRAPH LINK cable to upgrade your 
TI-83 Plus. 
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Error Conditions 


Diagnosing an Error 

The TI-83 Plus detects errors while performing these tasks. 

• Evaluating an expression 

• Executing an instruction 

• Plotting a graph 

• Storing a value 


When the TI-83 Plus detects an error, it returns an error message as a 
menu title, such as err:syntax or erridomain. Appendix B describes 
each error type and possible reasons for the error. 


ERRiSVHTflX 
iBQuit 
2:Goto 


• If you select 1 :Quit (or press [Ml [Quit] or ICLEArD , then the home 
screen is displayed. 

• If you select 2:Goto, then the previous screen is displayed with the 
cursor at or near the error location. 


Note: If a syntax error occurs in the contents of a Y= function during program 
execution, then the Goto option returns to the Y= editor, not to the program. 
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Correcting an Error 

To correct an error, follow these steps. 

1. Note the error type {ERR-.error type). 

2. Select 2:Goto, if it is available. The previous screen is displayed with 
the cursor at or near the error location. 

3. Determine the error. If you cannot recognize the error, refer to 
Appendix B. 

4. Correct the expression. 
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Chapter 2: 

Math, Angle, and Test Operations 

Getting Started; Coin Flip 


Getting Started is a fast-paced introduction. Read the chapter for detaiis. 

Suppose you want to modei fiipping a fair coin 10 times. You want to track how 
many of those 10 coin fiips resuit in heads. You want to perform this simuiation 
40 times. With a fair coin, the probabiiity of a coin fiip resuiting in heads is 0.5 
and the probabiiity of a coin fiip resuiting in taiis is 0.5. 


1. Begin on the home screen. Press I math I 0 to 
display the math prb menu. Press 7 to select 
7:randBin( (random Binomial). randBin( is pasted 
to the home screen. Press 10 to enter the 
number of coin flips. Press Q. Press □ 5 to 
enter the probability of heads. Press □. Press 
40 to enter the number of simulations. Press Q]. 


randBinnOj .5^40 
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2. Press I enter I to evaluate the expression. A list of 
40 elements is generated with the first 7 
displayed. The list contains the count of heads 
resulting from each set of 10 coin flips. The list 
has 40 elements because this simulation was 
performed 40 times. In this example, the coin 
came up heads five times in the first set of 10 
coin flips, five times in the second set of 10 coin 
flips, and so on. 


randBinnOj .5^40 
{15 5 7 4 6 6 3 ... 


3. Press [T] or 0 to view the additional counts in 
the list. Ellipses (...) indicate that the list 
continues beyond the screen. 

4. Press ISTO^ [Ml [li] I enter I to store the data to 
the list name Li. You then can use the data for 
another activity, such as plotting a histogram 
(Chapter 12). 

Note: Since randBin( generates random numbers, 
your list elements may differ from those in the 
example. 


randBinnOj .5^40 

> 

T5 5 7 4 6 6 3 
Rns-^Li 

CS 5 7 4 6 6 3 


randBirin0j . 40| 

CS 5 7 4 6 6 3 
Rns-^Li 

...2 5 3 B 5 7 5 
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Keyboard Math Operations 


Using Lists with Math Operations 

Math operations that are valid for lists return a list calculated element by 
element. If you use two lists in the same expression, they must be the 
same length. 

irr2>K374J+5 

in 


+ (Addition), - (Subtraction), * (Multipiication), / (Division) 

You can use + (addition, [+]), - (subtraction, □), * (multiplication, @), and 
/ (division, [T]) with real and complex numbers, expressions, lists, and 
matrices. You cannot use / with matrices. 


valueA+valueB valueA - valueB 

valueA*valueB valueA / valueB 


Trigonometric Functions 

You can use the trigonometric (trig) functions (sine, [sIn]; cosine, ICOSI ; 
and tangent, ITANI ) with real numbers, expressions, and lists. The current 
angle mode setting affects interpretation. For example, sin(30) in Radian 
mode returns -.9880316241; in Degree mode it returns .5. 
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s\x\{yalue) 


COS{value) 


tBn{value) 


You can use the inverse trig functions (arcsine, [Ml [SlN^; arccosine, [Ml 
[COSi; and arctangent, [M [tan-^]) with real numbers, expressions, and 
lists. The current angle mode setting affects interpretation. 

s\n'^{value) COS'^{value) tan'^(va/Me) 

Note: The trig functions do not operate on complex numbers. 

(Power), 2 (Square), (Square Root) 

You can use ^ (power, 0), ^ (square, [M), and V"( (square root, [M M) 
with real and complex numbers, expressions, lists, and matrices. You 
cannot use V"( with matrices. 


value^power 


value^ 


{value) 


(Inverse) 

You can use '1 (inverse, [M) with real and complex numbers, 
expressions, lists, and matrices. The multiplicative inverse is equivalent 
to the reciprocal, 1 A. 

value'^ 
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log(, ln( 


You can use log( (logarithm, ILOGI ), 10 ''( (power of 10, [Ml and ln( 
(natural log, [ln]) with real or complex numbers, expressions, and lists. 

log( va/i/e) ^Q^{power) \v\{value) 


(Exponential) 

(exponential, M] [e^]) returns the constant e raised to a power. You 
can use with real or complex numbers, expressions, and lists. 

e^ijjower) 

14S.4131591 


e (Constant) 

e (constant, [Ml [e]) is stored as a constant on the TI-83 Plus. Press 
[M [e] to copy e to the cursor location. In calculations, the TI-83 Plus 
uses 2.718281828459 for e. 


^ 2.718281828 
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- (Negation) 

- (negation, O) returns the negative of value. You can use - with real or 
complex numbers, expressions, lists, and matrices. 


'value 

EOS™ rules (Chapter 1) determine when negation is evaluated. For 
example, -A2 returns a negative number, because squaring is evaluated 
before negation. Use parentheses to square a negated number, as in 
(-A)2. 

2-^n: t - 

22,(-2>2J 

i-4 4 -4 4J 

Note: On the TI-83 Plus, the negation symbol (-) is shorter and higher than the 
subtraction sign (-), which is displayed when you press □. 

7r(Pi) 

n (Pi, [Ml M) is stored as a constant in the TI-83 Plus. In calculations, 
the TI-83 Plus uses 3.1415926535898 for n. 


^ 3.141592654 
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MATH Operations 


MATH Menu 


To display the math menu, press I math I . 


MATH NUM CPX 

PRB 

1: ►Frac 

Displays the answer as a fraction. 

2:►Dec 

Displays the answer as a decimal. 

3: 3 

Calculates the cube. 

4: 3^( 

Calculates the cube root. 

5: H 

Calculates the root. 

6 : fMin( 

Finds the minimum of a function. 

7 : fMax( 

Finds the maximum of a function. 

8: nDeriV( 

Computes the numerical derivative. 

9: fnlnt( 

Computes the function integral. 

0: Sol ver... 

Displays the equation solver. 


►Frac, ►Dec 

►Frac (display as a fraction) displays an answer as its rational equivalent. 
You can use ►Frac with real or complex numbers, expressions, lists, and 
matrices. If the answer cannot be simplified or the resulting denominator 
is more than three digits, the decimal equivalent is returned. You can 
only use ►Frac following value. 
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value ►Frac 


►Dec (display as a decimal) displays an answer in decimal form. You can 
use ►Dec with real or complex numbers, expressions, lists, and matrices. 
You can only use ►Dec following value. 


value ►Dec 


1/2+1 .-'3 ►Frac 

5/6 

Rns^Dec 

.S333333333 


3(Cube), Hi (Cube Root) 

3 (cube) returns the cube of value. You can use 3 with real or complex 
numbers, expressions, lists, and square matrices. 

valued 

Hi (cube root) returns the cube root of value. You can use Hi with real or 
complex numbers, expressions, and lists. 

H(value) 

727374753"5 

CS 27 64 125J 
^■rtnnsj 

{12 3 4 5J 
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H (Root) 


H {x‘i^ root) returns the x^h root of value. You can use H with real or 
complex numbers, expressions, and lists. 


value 


5 V32 


2 


fMin(, fMax( 

fMin( (function minimum) and fMax( (function maximum) return the value 
at which the local minimum or local maximum value of expression with 
respect to variable OCCUrS, between lower and upper values for variable. 
fMin( and fMax( are not valid in expression. The accuracy is controlled by 
tolerance (if not Specified, the default is 1E-5). 

iM\n{expresslon,varlable,lower,upper[,tolerance]) 

^VJ\ax{expresslon,variable,lower,upper\,tolerance]) 

Note: In this guidebook, optional arguments and the commas that accompany 
them are enclosed in brackets ([ ]). 

fMiritsiritn^jflj -Ji 

-1.570797171 
fMax<siri<R> j Rj -ji 
j Ji5 

1.570797171 
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nDeriv( 


nDeriv( (numerical derivative) returns an approximate derivative of 
expression with respect to variable, given the value at which to calculate the 
derivative and e (if not specified, the default is 1E-3). nDeriv( is valid only 
for real numbers. 


nDer\\t{expression,variable,value[,E]) 

nDeriv( uses the symmetric difference quotient method, which 
approximates the numerical derivative value as the slope of the secant 
line through these points. 

f(x + £)-(f(x-£) 


As E becomes smaller, the approximation usually becomes more 
accurate. 


nDeriytn-^3j flj . 

0n 

75.0001 
nDeriy<R-^3j Rj 5j . 

000 n 

75 


You can use nDeriv( once in expression. Because of the method used to 
calculate nDeriv(, the TI-83 Plus can return a false derivative value at a 
nondifferentiable point. 
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fnlnt( 


fnlnt( (function integral) returns the numerical integral (Gauss-Kronrod 
method) of expression with respoct to variable, given lower limit, upper limit, 
and a tolerance (if not specified, the default is 1E-5). fnlnt( is valid only for 
real numbers. 


\n\n\{expression,variable,lower,upper[,tolerance]) 

fnint<n2,n,0, n 
.3333333333 

Tip: To speed the drawing of integration graphs (when fnlnt( is used in a Y= 
equation), increase the value of the Xres window variable before you press 
IGRAPHI . 
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Using the Equation Solver 


Solver 

Solver displays the equation solver, in which you can solve for any 
variable in an equation. The equation is assumed to be equal to zero. 
Solver is valid only for real numbers. 

When you select Solver, one of two screens is displayed. 

• The equation editor (see step 1 picture below) is displayed when the 
equation variable eqn is empty. 

• The interactive solver editor is displayed when an equation is stored 
in eqn. 

Entering an Expression in the Equation Solver 

To enter an expression in the equation solver, assuming that the variable 
eqn is empty, follow these steps. 

1 . Select 0:Solver from the math menu to display the equation editor. 

EQUATION SOLVER 
e^n: 0=1 


2. Enter the expression in any of three ways. 
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• Enter the expression directly into the equation solver. 

• Paste a Y= variable name from the vars y-vars menu to the 
equation solver. 

• Press [M] [RCL]- paste a Y= variable name from the vars y-vars 
menu, and press I enter I . The expression is pasted to the equation 
solver. 

The expression is stored to the variable eqn as you enter it. 

EQUflTIOH SOLVER 

eoin:0=Q-^3+P2-125 

■ 


3. Press I enter I or 0- The interactive solver editor is displayed. 


Q'^3+P2-125=0 

Q=0 

P=0 

bomd={;-lE99, 1 ... 


• The equation stored in eqn is set equal to zero and displayed on 
the top line. 

• Variables in the equation are listed in the order in which they 
appear in the equation. Any values stored to the listed variables 
also are displayed. 

• The default lower and upper bounds appear in the last line of the 
editor (bound={-lE99,lE99}). 


TI-83 Plus 


Math, Angle, and Test Operations 


73 




• A i is displayed in the first column of the bottom line if the editor 
continues beyond the screen. 

Tip: To use the solver to solve an equation such as K=.5MV^, enter 
eqn:0=K-.5MV2 in the equation editor. 

Entering and Editing Variable Values 

When you enter or edit a value for a variable in the interactive solver 
editor, the new value is stored in memory to that variable. 

You can enter an expression for a variable value. It is evaluated when 
you move to the next variable. Expressions must resolve to real numbers 
at each step during the iteration. 

You can store equations to any vars y-vars variables, such as Yi or re, 
and then reference the variables in the equation. The interactive solver 
editor displays all variables of all Y= functions referenced in the equation. 

WgBX2-4nC 
\Vn = 


EQUflTIOH SOLWER 
e^n:0=Vg+7 

Vs+7=0 
X=0 
R=0 
C=0 

bomd={;-lE99, 1 ... 
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Solving for a Variable in the Equation Solver 

To solve for a variable using the equation solver after an equation has 
been stored to eqn, follow these steps. 


1. Select 0:Solver from the math menu to display the interactive solver 
editor, if not already displayed. 


Q'^3+P2-125=0 

Q=0 

P=0 

bomd={;-lE99, 1 ... 


2. Enter or edit the value of each known variable. All variables, except 
the unknown variable, must contain a value. To move the cursor to 
the next variable, press I enter I or 0- 


Q'^3+P2-125=0 

Q=0 

P=5I 

bomd={;-lE99, 1 ... 


3. Enter an initial guess for the variable for which you are solving. This 
is optional, but it may help find the solution more quickly. Also, for 
equations with multiple roots, the TI-83 Plus will attempt to display 
the solution that is closest to your guess. 


Q'^3+P2-125=0 

Q=4I 

P=5 

bomd={;-lE99, 1 ... 
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The default guess is calculated as 


4. Edit \)o\in(\={lower,upper}. lower and upper are the bounds between which 
the TI-83 Plus searches for a solution. This is optional, but it may help 
find the solution more quickly. The default is bound={-lE99,lE99}. 


5. Move the cursor to the variable for which you want to solve and press 
lALPHAl [SOLVE] (above the I enter I key). 


Q'^3+P2-125=0 

■Q=4.6415S8S336... 

P=5 

bound=t -50J 50J 
■left-rt=0 


• The solution is displayed next to the variable for which you solved. 
A solid square in the first column marks the variable for which you 
solved and indicates that the equation is balanced. An ellipsis 
shows that the value continues beyond the screen. 

Note: When a number continues beyond the screen, be sure to press [►] 
to scroll to the end of the number to see whether it ends with a negative 
or positive exponent. A very small number may appear to be a large 
number until you scroll right to see the exponent. 

• The values of the variables are updated in memory. 
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• \en-rt=diff \s displayed in the last line of the editor. diff\s the 
difference between the left and right sides of the equation. A solid 
square in the first column next to left-rt= indicates that the 
equation has been evaluated at the new value of the variable for 
which you solved. 

Editing an Equation Stored to eqn 

To edit or replace an equation stored to eqn when the interactive 
equation solver is displayed, press 0 until the equation editor is 
displayed. Then edit the equation. 

Equations with Muitipie Roots 

Some equations have more than one solution. You can enter a new 
initial guess or new bounds to look for additional solutions. 

Further Solutions 

After you solve for a variable, you can continue to explore solutions from 
the interactive solver editor. Edit the values of one or more variables. 
When you edit any variable value, the solid squares next to the previous 
solution and left-rt=<iij disappear. Move the cursor to the variable for 
which you now want to solve and press IalphaI [solve]. 
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Controlling the Solution for Solver or solve( 

The TI-83 Plus solves equations through an iterative process. To control 
that process, enter bounds that are relatively close to the solution and 
enter an initial guess within those bounds. This will help to find a solution 
more quickly. Also, it will define which solution you want for equations 
with multiple solutions. 

Using solve( on the Home Screen or from a Program 

The function solve( is available only from catalog or from within a 
program. It returns a solution (root) of expression for variable, given an 
initial guess, and lower and upper bounds within which the solution is 
sought. The default for lower is -1E99. The default for upper is 1 e99. solve( 
is valid only for real numbers. 

SO\ye{expression,variable,guess[,{lower,upper}\) 

expression is assumed equal to zero. The value of variable will not be 
updated in memory, guess may be a value or a list of two values. Values 
must be stored for every variable in expression, except variable, before 
expression is evaluated, lower and upper must be entered in list format. 


solye<0'^3+P2-125 

<;-50,50J> 

4.6415SSS34 
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MATH NUM (Number) Operations 

MATH NUM Menu 


To display the math num menu, press I math I [►]. 


MATH NUM 

CPX PRB 

l^abs ( 

Absolute value 

2 : round( 

Round 

3 : i Pa rt( 

Integer part 

4 : f Pa rt( 

Fractional part 

5 : int( 

Greatest integer 

6 : mint 

Minimum value 

7 : niax( 

Maximum value 

8: 1 cni( 

Least common multiple 

9 : gcd( 

Greatest common divisor 


abs( 


abs( (absolute value) returns the absolute value of real or complex 
(modulus) numbers, expressions, lists, and matrices. 

abs(va/Me) 


abst-256> 

256 

abs(T1.25,-5.67T 
T1.25 5.67J 

Note: abs( is also available on the math cpx menu. 
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round( 


round( returns a number, expression, list, or matrix rounded to Medmals 
(<9). If ^decimals is Omitted, value is rounded to the digits that are 
displayed, up to 10 digits. 


round{value[,#decimals]) 


round< jij 4> 


1234567S9012-^C 

3.1416 


1.234567S9e11 

C-roundtC> 

12 

1234567S9012-123 

456709000 

12 


iPart(, fPart( 

iPart( (integer part) returns the integer part or parts of real or complex 
numbers, expressions, lists, and matrices. 

iPart(va/Me) 

fPart( (fractional part) returns the fractional part or parts of real or complex 
numbers, expressions, lists, and matrices. 

\Part{value) 

iFart< -23.45> 

-23 

fPart< -23.45> 

-.45 
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int( 


int( (greatest integer) returns the largest integer < real or complex 
numbers, expressions, lists, and matrices. 


\x\\{value) 

Tntr=23745> 

-24 

Note: For a given value, the result of int( is the same as the result of iPart( for 
nonnegative numbers and negative integers, but one integer less than the 
result of iPart( for negative noninteger numbers. 

min(, max( 

min( (minimum value) returns the smaller of valueA and valueB or the 
smallest element in list. If UstA and listB are compared, min( returns a list 
of the smaller of each pair of elements. If list and value are compared, 
min( compares each element in list with value. 
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max( (maximum value) returns the larger of valueA and valueB or the 
largest element in list. If UstA and UstB are compared, max( returns a list of 
the larger of each pair of elements. If list and value are compared, max( 
compares each element in list with value. 


m \n{valueA,valueB) 


max{valueA,valueB) 
max{list) 
max{lisiA,lisiB) 
x\\ax{list,value) 


m\n{list) 


m\n{listA,listB) 


m\n{list,value) 



Note: min( and max( also are available on the list math menu. 

Icm(, gcd( 

lcm( returns the least common multiple of valueA and valueB, both of which 
must be nonnegative integers. When UstA and UstB are specified, lcm( 
returns a list of the Icm of each pair of elements. If list and value are 
specified, lcm( finds the Icm of each element in list and value. 

gcd( returns the greatest common divisor of valueA and valueB, both of 
which must be nonnegative integers. When UstA and UstB are specified, 
gcd( returns a list of the gcd of each pair of elements. If list and value are 
specified, gcd( finds the gcd of each element in list and value. 
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I c xx\{yalueA ,valueB) 

\cvn{listA,listB) 

\cm{list,value) 


10 

122J> 


<116 2J 


gcd{valueA,valueB) 

gcd{listA,listB) 

gcd{list,value) 
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Entering and Using Complex Numbers 


Complex-Number Modes 


The TI-83 Plus displays complex numbers in rectangular form and polar 
form. To select a complex-number mode, press I mode I , and then select 
either of the two modes. 

• a+bi (rectangular-complex mode) 

• re'^Gi (polar-complex mode) 



onnect-e 


e^uentia 


Sci En9 
01234567S9 
Degree 
ar Pol Se^ 
J Dot 
>1 Sinul 
a+bt re-^et 
Horiz G-T 


On the TI-83 Plus, complex numbers can be stored to variables. Also, 
complex numbers are valid list elements. 


In Real mode, complex-number results return an error, unless you 
entered a complex number as input. For example, in Real mode In(-1) 
returns an error; in a+bi mode In(-1) returns an answer. 
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Real mode 


a+bi mode 


in( -m I |in( -m 


I ^ 


ERRiHOHREflL flHS 


inc -n 

iBQuit 


3.141592654t 

2:Goto 




Entering Complex Numbers 

Complex numbers are stored in rectangular form, but you can enter a 
complex number in rectangular form or polar form, regardless of the 
mode setting. The components of complex numbers can be real 
numbers or expressions that evaluate to real numbers; expressions are 
evaluated when the command is executed. 

Note about Radian Versus Degree Mode 

Radian mode is recommended for complex number calculations. 
Internally, the TI-83 Plus converts all entered trigonometric values to 
radians, but it does not convert values for exponential, logarithmic, or 
hyperbolic functions. 

In degree mode, complex identities such as e^{iQ) = cos(9) + i sin(9) are 
not generally true because the values for cos and sin are converted to 
radians, while those for e'^O are not. For example, e^{i45) = cos(45) 

+ i sin(45) is treated internally as e^{i45) = cos(7r/4) + i sin(7T:/4). Complex 
identities are always true in radian mode. 


TI-83 Plus 


Math, Angle, and Test Operations 


85 











Interpreting Complex Results 

Complex numbers in results, including list elements, are displayed in 
either rectangular or polar form, as specified by the mode setting or by a 
display conversion instruction. In the example below, polar-complex 
{re'^Qi) and Radian modes are set. 

> 

1.325654296e-^t.... 


Rectangular-Complex Mode 

Rectangular-complex mode recognizes and displays a complex number in 
the form a+bi, where a is the real component, b is the imaginary 
component, and i is a constant equal to 

int -n 

3. 141592654^. 


To enter a complex number in rectangular form, enter the value of a {real 
component), preSS 0 Or 0, enter the value of b {imaginary component), and 

press [Ml [^] (constant). 
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real component{+ Or -)imaginary component i 


4+2i. 


4+2i 


Polar-Complex Mode 

Polar-complex mode recognizes and displays a complex number in the 
form re'^Oi, where r is the magnitude, e is the base of the natural log, 9 is the 
angle, and i is a constant equal to 

int -n 

3. 141592654e-^a... 


To enter a complex number in polar form, enter the value of r {magnitude), 
press [Ml [e^] (exponential function), enter the value of 9 {angle), press 
M] [i] (constant), and then press Q]. 


magnitudee'^{anglei) 


a. 04719755... 
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MATH CPX (Complex) Operations 


MATH CPX Menu 

To display the math cpx menu, press I math I |T] |T]. 


MATH NUM CPX PRB 
l^conj ( 

2: real ( 

3: image 
4: angle( 

5: abs( 

6:►Rect 
7 : ►Pol a r 


Returns the complex conjugate. 
Returns the real part. 

Returns the imaginary part. 

Returns the polar angle. 

Returns the magnitude (modulus). 
Displays the result in rectangular form. 
Displays the result in polar form. 


conj( 

conj( (conjugate) returns the complex conjugate of a complex number or 
list of complex numbers. 


cor\\{a+bi) returns a-bi in a+b/ mode. 
conj(re''(e!i)) returns re'^{-ei) in re'^Oi mode. 


conj t3+4i. > 


con j 11 4i. > > 

Z-4i 


3e-^C2.2S3185307... 
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real( 


real( (real part) returns the real part of a complex number or list of 
complex numbers. 


xea\{a+bi) returns a. 
real(re''(6k')) returns r*cos{e). 


reaK3+4v > 


3 


reaK3e'^t4i.>> 

-1.960930S63 


imag( 

imag( (imaginary part) returns the imaginary (nonreal) part of a complex 
number or list of complex numbers. 

imagfa+Z?/) returns b. 
imag(re''(ef)) returns r*sm{9). 

iMa9t3+4v > [Tna9T3P^T+rTj 

4 -2.270407406 
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angle( 


angle( returns the polar angle of a complex number or list of complex 
numbers, calculated as tan'i (b/a), where b is the imaginary part and a is 
the real part. The calculation is adjusted by +71 in the second quadrant or 
-71 in the third quadrant. 

anglefa+Z?/) returns tan'^(b/a). 
angle(re''(ft)) returns 0, where -k<0<k. 

an9le<3+4v > |an9le<3e-^t4v > > 

.9272952 IS -2.2S31S5307 


abs( 

abs( (absolute value) returns the magnitude (modulus), ^(real2+imag2) , of 
a complex number or list of complex numbers. 


abs{a+bi) returns ^j(a2+b2). 
abs(re''(ei[)) returns r (magnitude). 


abst3+4t. > 


abs(:3e-^(:4t.>> 

5 


3 
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►Rect 


►Rect (display as rectangular) displays a complex result in rectangular 
form. It is valid only at the end of an expression. It is not valid if the result 
is real. 


complex result>Hec\ returns a+bi. 
1.414213562^. 


►Polar 

►Polar (display as polar) displays a complex result in polar form. It is valid 
only at the end of an expression. It is not valid if the result is real. 

complex result>Po\ax returns re^{&). 

jT=2Ti^oTir 

1.414213562e'^a... 
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MATH PRB (Probability) Operations 


MATH PRB Menu 

To display the math prb menu, press I math I 0. 


MATH NUM CPX PRB 

[rr|rand 

2: nPr 
3: nCr 
4: ! 

5 : rand Int( 

6: randNorni( 

7 : randBin( 


Random-number generator 
Number of permutations 
Number of combinations 
Factorial 

Random-integer generator 
Random # from Normal distribution 
Random # from Binomial distribution 


rand 

rand (random number) generates and returns one or more random 
numbers > 0 and < 1. To generate a list of random-numbers, specify an 
integer > 1 for numtrials (number of trials). The default for numtrials is 1. 


ra nd \{numtrials)\ 

Tip: To generate random numbers beyond the range of 0 to 1, you can include 
rand in an expression. For example, rands generates a random number > 0 and 
< 5. 
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With each rand execution, the TI-83 Plus generates the same random- 
number sequence for a given seed value. The TI-83 Plus factory-set 
seed value for rand is 0. To generate a different random-number 
sequence, store any nonzero seed value to rand. To restore the factory- 
set seed value, store 0 to rand or reset the defaults (Chapter 18). 

Note: The seed value also affects randint(, randNorm(, and randBin( instructions. 


rand 

.1272157551 
.2646513007 
1-^rand 

1 

randt3> 

{1.7455607728 .8... 


nPr, nCr 

nPr (number of permutations) returns the number of permutations of items 
taken number at a time, items and number must be nonnegative integers. 
Both items and number Can be NstS. 

items nPr number 

nCr (number of combinations) returns the number of combinations of 
items taken number at a time, items and number must be nonnegative 
integers. Both items and number can be lists. 
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items nCr number 


5 nPr 2 

20 

5 nCr 2 

10 

{12,3J nPr <12,2J 
{12 


! (Factorial) 

! (factorial) returns the factorial of either an integer or a multiple of .5. For 
a list, it returns factorials for each integer or multiple of .5. value must be 
>-.5 and <69. 


valuel 


6 \ 


720 


{1120 24 720J 


Note: The factorial is computed recursively using the relationship (n+1)! = n*n!, 
until n is reduced to either 0 or -1/2. At that point, the definition 0!=1 or the 
definition (-1/2)!=Ar7i is used to complete the calculation. Hence: 

n!=n*(n-1)+(n-2)* ... *2*1, if n is an integer >0 

n!= n*(n-1)*(n-2)* ... *1/2*s[n, if n+1/2 is an integer >0 

n! is an error, if neither n nor n+1/2 is an integer >0. 


(The variable n equals value in the syntax description above.) 
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randlnt( 


randlnt( (random integer) generates and displays a random integer within 
a range specified by lower and upper integer bounds. To generate a list of 
random numbers, specify an integer >1 for numtrials (number of trials); if 
not specified, the default is 1. 


rand \w\{lower,upper[,numtrials\) 


randInt O ? 6 > +ran 
dlnta,6> 

6 

randintn ? 6? 3> 

{12 1 


randNorm( 

randNorm( (random Normal) generates and displays a random real 
number from a specified Normal distribution. Each generated value could 
be any real number, but most will be within the interval [|a-3(a), |a+3(a)]. 
To generate a list of random numbers, specify an integer > 1 for numtrials 
(number of trials); if not specified, the default is 1. 


randUorm{p,(^,numtrials]) 


randHorntOj1> 

.0772076175 
randHorn(35j 2 j10 
0> 

{134.02701930 37... 
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randBin( 


randBin( (random Binomial) generates and displays a random integer 
from a specified Binomial distribution, numtrials (number of trials) must be 
> 1. prob (probability of success) must be > 0 and < 1. To generate a list 
of random numbers, specify an integer > 1 ior numsimulations (number of 
simulations); if not specified, the default is 1. 


ran(iB\n{numtrials,prob[,numsimulalions]) 


randBirit5j. 2> 

3 

randEin(7j .4j10> 
{13 3 2 5 1 2 2 ... 


Note: The seed value stored to rand also affects randlnt(, randNorm(, and randBin( 
instructions. 
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ANGLE Operations 


ANGLE Menu 

To display the angle menu, press [2^ [angle]. The angle menu displays 
angle indicators and instructions. The Radian/Degree mode setting affects 
the TI-83 Plus’s interpretation of angle menu entries. 


ANGLE 


1: ° 

Degree notation 

2: ' 

DMS minute notation 

3: f 

Radian notation 

4: ►DMS 

Displays as degree/minute/second 

5: R^Pr( 

Returns r, given x and Y 

6: R^PeC 

Returns e, given x and y 

7: P^Rx( 

Returns x, given R and e 

8: P^Ry( 

Returns y, given R and 0 


Entry Notation 

DMS (degrees/minutes/seconds) entry notation comprises the degree 
symbol (°), the minute symbol ('), and the second symbol (")■ degrees 
must be a real number; minutes and seconds must be real numbers > 0. 


degrees°minutes'seconds" 
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For example, enter for 30 degrees, 1 minute, 23 seconds. If the angle 
mode is not set to Degree, you must use ° so that the TI-83 Plus can 
interpret the argument as degrees, minutes, and seconds. 


Degree mode 


sint30'^r23"> 

.5003404441 


Radian mode 


sint30'^r23"> 

-.9842129995 
sint30'^l '23"'^> 

.5003484441 


° (Degree) 

° (degree) designates an angle or list of angles as degrees, regardless of 
the current angle mode setting. In Radian mode, you can use ° to convert 
degrees to radians. 

value° 

[value 1,value!,value3,value4,...,value n}° 

° also designates degrees (D) in DMS format. 

' (minutes) designates minutes (M) in DMS format. 

" (seconds) designates seconds (S) in DMS format. 

Note: " is not on the angle menu. To enter ", press Ialphai ["]. 


c3 
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r (Radians) 

(radians) designates an angle or list of angles as radians, regardless of 
the current angle mode setting. In Degree mode, you can use >■ to convert 
radians to degrees. 

value^ 


Degree mode 


s i n 11 Ji.^4 > > 

.7071067012 

sinK0,Ji.^2J''> 

{10 n 

45 


►DMS 


►DMS (degree/minute/second) displays answer in DMS format. The mode 
setting must be Degree for answer to be interpreted as degrees, minutes, 
and seconds. ►DMS is valid only at the end of a line. 


answer>DU[S 


54'^32'30"+2 

109.0833333 
fins►DMS 

109'^5'0" 
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R^Pr(, R^P0(, P^Rx(, P^Ry( 


R^Pr( converts rectangular coordinates to polar coordinates and returns 
r. R^P 0 ( converts rectangular coordinates to polar coordinates and 
returns e. x and y can be lists. 


R^Pr(x,y), R^P9(x,y) 


- 1 , 0 > 

1 

- 1 , 0 > 

3.141592654 


Note: Radian mode is set. 


P^Rx( converts polar coordinates to rectangular coordinates and returns 
X. P^Ry( converts polar coordinates to rectangular coordinates and 
returns y. r and 0 can be lists. 


P^Rx(r,0), P^Ry(r,0) 


p^Rxa,ji> 

P^Rya,Ji> 


-1 

0 


Note: Radian mode is set. 
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TEST (Relational) Operations 


TEST Menu 

To display the test menu, press [Ml [test]. 


This operator... 

Returns 1 (true) if... 

TEST LOGIC 

1: = 

Equal 

2: 

Not equal to 

3: > 

Greater than 

4: > 

Greater than or equal to 

5: < 

Less than 

6: < 

Less than or equal to 


—, >, >, <, < 

Relational operators compare vaiueA and vaiueB and return 1 if the test is 
true or 0 if the test is false. vaiueA and vaiueB can be real numbers, 
expressions, or lists. For = and ^ only, vaiueA and vaiueB also can be 
matrices or complex numbers. If vaiueA and vaiueB are matrices, both 
must have the same dimensions. 

Relational operators are often used in programs to control program flow 
and in graphing to control the graph of a function over specific values. 
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valueA=valueB 

valueA>valueB 

valueA<valueB 


valueA^valueB 

valueA>valueB 

valueA<valueB 



Using Tests 

Relational operators are evaluated after mathematical functions 
according to EOS rules (Chapter 1). 

• The expression 2+2=2+3 returns 0. The TI-83 Plus performs the 
addition first because of EOS rules, and then it compares 4 to 5. 

• The expression 2+(2=2)+3 returns 6. The TI-83 Plus performs the 
relational test first because it is in parentheses, and then it adds 2, 1, 


and 3. 
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TEST LOGIC (Boolean) Operations 

TEST LOGIC Menu 

To display the test logic menu, press [Ml [test] [►]. 


This operator... 

Returns a 1 (true) if... 

TEST LOGIC 


1: |and 

Both values are nonzero (true). 

2: or 

At least one value is nonzero (true). 

3: xor 

Only one value is zero (false). 

4: not( 

The value is zero (false). 


Boolean Operators 

Boolean operators are often used in programs to control program flow 
and in graphing to control the graph of the function over specific values. 
Values are interpreted as zero (false) or nonzero (true). 

and, or, xor 

and, or, and xor (exclusive or) return a value of 1 if an expression is true 
or 0 if an expression is false, according to the table below. valueA and 
vaiueB can be real numbers, expressions, or lists. 
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valueA and valueB 
valueA or valueB 
valueA xor valueB 


valueA 

valueB 


and 

or 

xor 

aO 

^0 

returns 

1 

1 

0 

aO 

0 

returns 

0 

1 

1 

0 

^0 

returns 

0 

1 

1 

0 

0 

returns 

0 

0 

0 


not( 

not( returns 1 if value (which can be an expression) is 0. 

V\0\{yalue) 


Using Boolean Operations 


Boolean logic is often used with relational tests. In the following program, 
the instructions store 4 into C. 


PROGRAM:BOOLEAN 

:2-^A:3-^B 

:If A=2 and B=3 

:Then:4-^C 

: Else: 5-^C 

:End 
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Chapter 3: 

Function Graphing 

Getting Started; Graphing a Circle 

Getting Started is a fast-paced introduction. Read the chapter for detaiis. 

Graph a circie of radius 10, centered on the origin in the standard viewing 
window. To graph this circie, you must enter separate formuias for the upper and 
iower portions of the circie. Then use ZSquare (zoom square) to adjust the 
dispiay and make the functions appear as a circie. 

1. In Func mode, press [y=] to display the Y= editor. 

Press [2^ [i] 100 □ ix,t,0,/7| Q] to 
enter the expression Y=V^(100-X2), which 
defines the top half of the circle. 

The expression Y=-V^(100-X2) defines the 
bottom half of the circle. On the TI-83 Plus, you 
can define one function in terms of another. To 
define Y 2 =-Yi, press O to enter the negation 
sign. Press IvarsI H to display the vars y-vars 
menu. Then press I enter I to select l:Function. 

The FUNCTION secondary menu is displayed. 

Press 1 to select i:Yi. 


Plotl 

Plots Plots 

WiBTa00-X2> 


-V1 



Wh = 


We = 


Wfi = 





Plotl 

Plots Plots 

WiBTa00-X2> 


-V1 



Wh = 


We = 


Wfi = 
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2. Press IZOOMI 6 to select 6:ZStandard. This is a 
quick way to reset the window variables to the 
standard values. It also graphs the functions; 
you do not need to press IgraphI . 

Notice that the functions appear as an ellipse in 
the standard viewing window. 



3. To adjust the display so that each pixel 
represents an equal width and height, press 
izoOMi 5 to select 5:ZSquare. The functions are 
replotted and now appear as a circle on the 
display. 



4. To see the ZSquare window variables, press 
IWINDOWI and notice the new values for Xmin, 
Xmax, Ymin, and Ymax. 


WINDOW 

Xpiin=-15.16129... 

Xpiax=15. 161290... 

Xscl=l 

VMin= -10 

VMax=10 

Vscl=l 

Xres=l 
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Defining Graphs 


TI-83 Plus—Graphing Mode Similarities 

Chapter 3 specifically describes function graphing, but the steps shown 
here are similar for each TI-83 Plus graphing mode. Chapters 4, 5, and 6 
describe aspects that are unique to parametric graphing, polar graphing, 
and sequence graphing. 

Defining a Graph 

To define a graph in any graphing mode, follow these steps. Some steps 
are not always necessary. 

1. Press I MODE I and set the appropriate graph mode. 

2. Press [7=] and enter, edit, or select one or more functions in the Y= 
editor. 

3. Deselect stat plots, if necessary. 

4. Set the graph style for each function. 

5. Press IWINDOWI and define the viewing window variables. 

6. Press [Ml [format] and select the graph format settings. 
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Displaying and Exploring a Graph 


After you have defined a graph, press IgraphI to display it. Explore the 
behavior of the function or functions using the TI-83 Plus tools described 
in this chapter. 

Saving a Graph for Later Use 

You can store the elements that define the current graph to any of 10 
graph database variables (GDBi through GDB9, and GDBO; Chapter 8). 
To recreate the current graph later, simply recall the graph database to 
which you stored the original graph. 

These types of information are stored in a GDB. 

• Y= functions 

• Graph style settings 

• Window settings 

• Format settings 

You can store a picture of the current graph display to any of 10 graph 
picture variables (Pici through Pic9, and PicO; Chapter 8). Then you can 
superimpose one or more stored pictures onto the current graph. 
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Setting the Graph Modes 


Checking and Changing the Graphing Mode 


To display the mode screen, press I mode I . The default settings are 
highlighted below. To graph functions, you must select Func mode 
before you enter values for the window variables and before you enter 
the functions. 



onnecTL-e 


e^uentia 


Sci En9 
01234567S9 
rj Degree 
Par Pol Se-=i 
! Dot 
>1 Siml 
a+bl. re-^ei. 
Horiz G-T 


The TI-83 Plus has four graphing modes 

• Func (function graphing) 

• Par (parametric graphing; Chapter 4) 

• Pol (polar graphing; Chapter 5) 

• Seq (sequence graphing; Chapter 6) 


Other mode settings affect graphing results. Chapter 1 describes each 
mode setting. 
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• Float or 0123456789 (fixed) decimal mode affects displayed graph 
coordinates. 

• Radian or Degree angle mode affects interpretation of some functions. 

• Connected or Dot plotting mode affects plotting of selected functions. 

• Sequential or Simul graphing-order mode affects function plotting 
when more than one function is selected. 

Setting Modes from a Program 

To set the graphing mode and other modes from a program, begin on a 

blank line in the program editor and follow these steps. 

1. Press I MODE I to display the mode settings. 

2. Press 0, 0, 0, and 0 to place the cursor on the mode that you 
want to select. 

3. Press I enter I to paste the mode name to the cursor location. 

The mode is changed when the program is executed. 
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Defining Functions 


Displaying Functions in the Y= Editor 

To display the Y= editor, press [y=]. You can store up to 10 functions to 
the function variables Yi through Y9, and Yo. You can graph one or more 
defined functions at once. In this example, functions Yi and Y 2 are 
defined and selected. 


Plotl 

Plots Plots 

wiB-ra00-x2> 


-Vi 



Wh = 


We = 


Wfi = 





Defining or Editing a Function 

To define or edit a function, follow these steps. 

1 . Press [Y=] to display the Y= editor. 

2. Press 0 to move the cursor to the function you want to define or edit. 
To erase a function, press ICLEARI . 

3. Enter or edit the expression to define the function. 
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• You may use functions and variables (including matrices and lists) 
in the expression. When the expression evaluates to a nonreal 
number, the value is not plotted; no error is returned. 

• The independent variable in the function is X. Func mode defines 
|x,t,0,/7| as X. To enter X, press ixj.e.nl or press IalphaI [x]. 

• When you enter the first character, the = is highlighted, indicating 
that the function is selected. 

As you enter the expression, it is stored to the variable Yn as a user- 
defined function in the Y= editor. 

4. Press I enter I or 0 to move the cursor to the next function. 

Defining a Function from the Home Screen or a Program 

To define a function from the home screen or a program, begin on a 

blank line and follow these steps. 

1. Press lALPHAl ["], enter the expression, and then press IalphaI ["] 
again. 

2. Press IST0»l . 

3. Press IVARSI 0 1 to select 1 :Function from the vars y-vars menu. 
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4. Select the function name, which pastes the name to the cursor 
location on the home screen or program editor. 

5. Press I enter I to complete the instruction. 


" expression" 

|"X^ "-^Vl I I Pl^tl Pl*t2 

I Donel KViBX2 


When the instruction is executed, the TI-83 Plus stores the expression to 
the designated variable Yn, selects the function, and displays the 
message Done. 

Evaluating Y= Functions in Expressions 

You can calculate the value of a Y= function Yn at a specified value of X. A 
list of values retums a list. 


yupvalue) 

Yn{{valuel,value!,value3, . . value n}) 


Plotl Plots Plots 


Vi COJ 

WiB.2X5-2X+6 


6 



Vicue,1,2,3, 



US 4.2 3.6 5.4 ... 


TI-83 Plus 


Function Graphing 


113 













Selecting and Deselecting Functions 


Selecting and Deselecting a Function 

You can select and deselect (turn on and turn off) a function in the Y= 
editor. A function is selected when the = sign is highlighted. The 
TI-83 Plus graphs only the selected functions. You can select any or all 
functions Yi through Y9, and Yo. 

To select or deselect a function in the Y= editor, follow these steps. 

1 . Press [Y=] to display the Y= editor. 

2. Move the cursor to the function you want to select or deselect. 

3. Press 0 to place the cursor on the function’s = sign. 

4. Press I enter I to change the selection status. 

When you enter or edit a function, it is selected automatically. When you 
clear a function, it is deselected. 
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Turning On or Turning Off a Stat Piot in the Y= Editor 


To view and change the on/off status of a stat plot in the Y= editor, use 
Plotl Plot2 Plots (the top line of the Y= editor). When a plot is on, its name 
is highlighted on this line. 

To change the on/off status of a stat plot from the Y= editor, press 0 and 
0 to place the cursor on Plotl, Plot2, or Plots, and then press I enter I . 


Plotl is turned on. 

Plot2 and Plots are turned off. 


Wi=.2X5-2X+6 
W2=-Vi 
Ws=2X+X2 
Wh = 

We = 

Wfi = 


Selecting and Deselecting Functions from the Home Screen or a 
Program 

To select or deselect a function from the home screen or a program, 
begin on a blank line and follow these steps. 

1. Press IVARSI 0 to display the vars y-vars menu. 

2. Select 4:On/Off to display the on/off secondary menu. 
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3. Select 1 :FnOn to turn on one or more functions or 2:FnOff to turn off 
one or more functions. The instruction you select is copied to the 
cursor location. 

4. Enter the number (1 through 9, or 0; not the variable \n) of each 
function you want to turn on or turn off. 

• If you enter two or more numbers, separate them with commas. 

• To turn on or turn off all functions, do not enter a number after 
FnOn or FnOff. 

Fx\Ox\\junction#,function#, . . function n\ 

Fx\OW\function#,function#, . . function n\ 

5. Press I enter I . When the instruction is executed, the status of each 
function in the current mode is set and Done is displayed. 


For example, in Func mode, FnOff :FnOn 1,3 turns off all functions in the 
Y= editor, and then turns on Yi and Ys. 


FnOff :Fn0n 1,3 


Pl^tl Pl*t2 

Done 


WiB.2X5-2X+6 

W£=-Vi 

Wh = 

We = 

Wfi = 
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Setting Graph Styles for Functions 


Graph Style Icons in the Y= Editor 

This table describes the graph styles available for function graphing. Use 
the styles to visually differentiate functions to be graphed together. For 
example, you can set Yi as a solid line, Y 2 as a dotted line, and Ys as a 
thick line. 


Icon Style 

Description 

Line 

A solid line connects plotted points; this is the default in 
Connected mode 

Thick 

A thick solid line connects plotted points 

1 Above 

Shading covers the area above the graph 

k Below 

Shading covers the area below the graph 

"0 Path 

A circular cursor traces the leading edge of the graph and 
draws a path 

0 Animate 

A circular cursor traces the leading edge of the graph 
without drawing a path 

Dot 

A small dot represents each plotted point; this is the 
default in Dot mode 

Note: Some graph styles are not available in all graphing modes. Chapters 4, 

5, and 6 list the styles for Par, Pol, and Seq modes. 
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Setting the Graph Style 

To set the graph style for a function, follow these steps. 

1 . Press [Y=] to display the Y= editor. 

2. Press 0 and 0 to move the cursor to the function. 

3. Press 0 0 to move the cursor left, past the = sign, to the graph style 
icon in the first column. The insert cursor is displayed. (Steps 2 and 3 
are interchangeable.) 

4. Press I enter I repeatedly to rotate through the graph styles. The seven 
styles rotate in the same order in which they are listed in the table 
above. 

5. Press 0, 0, or 0 when you have selected a style. 


Plotl Plots 

Plots 

\ViBSsiri 

CXJ 

^V£BScos 




Wh = 


We = 


Wfi = 
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Shading Above and Below 

When you select 1 or k for two or more functions, the TI-83 Plus rotates 
through four shading patterns. 

• Vertical lines shade the first function with a 1 or k graph style. 

• Horizontal lines shade the second. 

• Negatively sloping diagonal lines shade the third. 

• Positively sloping diagonal lines shade the fourth. 

• The rotation returns to vertical lines for the fifth 1 or li«. function, 
repeating the order described above. 

When shaded areas intersect, the patterns overlap. 



Note: When i or ii:. is selected for a Y= function that graphs a family of curves, 
such as Y1={1,2,3}X, the four shading patterns rotate for each member of the 
family of curves. 
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Setting a Graph Style from a Program 

To set the graph style from a program, select H:GraphStyle( from the 
PRGM CTL menu. To display this menu, press IPRGMl while in the program 
e6\\ox . function# is the number of the Y= function name in the current 
graphing mode, graphstyle# is an integer from 1 to 7 that corresponds to 
the graph style, as shown below. 

1 = ■■■■ (line) 2 =(thick) 3 = 1 (above) 

4 = k (below) 5 = "0 (path) 6 = u (animate) 7 = (dot) 

G ra p hSty graphstyle#) 


For example, when this program is executed in Func mode, 
GraphStyle(1,3) sets Yi to 1 (above). 


PROGRAM:SHADE 
: ".2X5-2X+6"-^Vi 
:6raphStyle(l,3> 

:DispGraph 


pi 

r 
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Setting the Viewing Window Variables 


The TI-83 Plus Viewing Window 


The viewing window is the portion of the coordinate plane defined by 
Xmin, Xmax, Ymin, and Ymax. XscI (X scale) defines the distance between 
tick marks on the x-axis. Ysci (Y scale) defines the distance between tick 
marks on the y-axis. To turn off tick marks, set Xscl=0 and Yscl=0. 



''Ymax 


XscI 




Xmax ^ 


Z YscI 

Ymin ^ 



UIHDOU 
XMin= -10 
Xnax=10 
Xscl=l 
VMin= -10 
Vnax=10 
Vscl=l 
Xres=l 


Displaying the Window Variables 

To display the current window variable values, press IwindowI . The 
window editor above and to the right shows the default values in Func 
graphing mode and Radian angle mode. The window variables differ from 
one graphing mode to another. 

Xres sets pixel resolution (1 through 8) for function graphs only. The 
default is 1. 

• At Xres=l, functions are evaluated and graphed at each pixel on the 
x-axis. 
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• At Xres=8, functions are evaluated and graphed at every eighth pixel 
along the x-axis. 

Tip: Small Xres values improve graph resolution but may cause the TI-83 Plus 
to draw graphs more slowly. 

Changing a Window Variable Value 

To change a window variable value from the window editor, follow these 
steps. 

1. Press 0 or 0 to move the cursor to the window variable you want to 
change. 

2. Edit the value, which can be an expression. 

• Enter a new value, which clears the original value. 

• Move the cursor to a specific digit, and then edit it. 

3. Press I enter I , 0, or 0. If you entered an expression, the TI-83 Plus 
evaluates it. The new value is stored. 

Note: Xmin<Xmax and Ymin<Ymax must be true in order to graph. 
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storing to a Window Variabie from the Home Screen or a Program 


To store a value, which can be an expression, to a window variable, 
begin on a blank line and follow these steps. 

1. Enter the value you want to store. 

2. Press IST0»l . 

3. Press IVARSI to display the vars menu. 

4. Select 1 :Window to display the Func window variables (x/y secondary 
menu). 

• Press H to display the Par and Pol window variables (i/e 
secondary menu). 

• Press H [7] to display the Seq window variables (u/v/w secondary 
menu). 

5. Select the window variable to which you want to store a value. The 
name of the variable is pasted to the current cursor location. 

6. Press I enter I to complete the instruction. 
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When the instruction is executed, the TI-83 Plus stores the value to the 
window variable and displays the value. 

|14-^XMax I 

I 14| 


aX and aY 

The variables aX and aY (items 8 and 9 on the vars (l:Window) x/y 
secondary menu) define the distance from the center of one pixel to the 
center of any adjacent pixel on a graph (graphing accuracy). aX and aY 
are calculated from Xmin, Xmax, Ymin, and Ymax when you display a 
graph. 

(Xmax - Xmin) (Ymax - Ymin) 

^ 94 ^ 62 

You can store values to ax and ay. If you do, Xmax and Ymax are 
calculated from ax, Xmin, AY, and Ymin. 
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Setting the Graph Format 


Displaying the Format Settings 

To display the format settings, press [Ml [format]. The default settings 
are highlighted below. 


RectGC PoiarGC Sets cursor coordinates. 

CoordOn CoordOff Sets coordinates display on or off. 
GridOff GridOn Sets grid off or on. 

AxesOn AxesOff Sets axes on or off. 

Label Off Label On Sets axes label off or on. 

ExprOn ExprOff Sets expression display on or off. 


Format settings define a graph’s appearance on the display. Format 
settings apply to all graphing modes. Seq graphing mode has an 
additional mode setting (Chapter 6). 

Changing a Format Setting 

To change a format setting, follow these steps. 

1. Press 0, H, S, and 0 as necessary to move the cursor to the 
setting you want to select. 

2. Press I enter I to select the highlighted setting. 
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RectGC, PolarGC 


RectGC (rectangular graphing coordinates) displays the cursor location 
as rectangular coordinates X and Y. 

PolarGC (polar graphing coordinates) displays the cursor location as 
polar coordinates R and 0. 

The RectGC/PolarGC setting determines which variables are updated 
when you plot the graph, move the free-moving cursor, or trace. 

• RectGC updates X and Y; if CoordOn format is selected, X and Y are 
displayed. 

• PolarGC updates X, Y, R, and e; if CoordOn format is selected, R and e 
are displayed. 

CoordOn, CoordOff 

CoordOn (coordinates on) displays the cursor coordinates at the bottom 
of the graph. If ExprOff format is selected, the function number is 
displayed in the top-right corner. 

CoordOff (coordinates off) does not display the function number or 
coordinates. 
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GridOff, GridOn 

Grid points cover the viewing window in rows that correspond to the tick 
marks on each axis. 

GridOff does not display grid points. 

GridOn displays grid points. 

AxesOn, AxesOff 
AxesOn displays the axes. 

AxesOff does not display the axes. 

This overrides the LabeiOff/LabeiOn format setting. 

LabelOff, LabelOn 

LabeiOff and LabelOn determine whether to display labels for the axes (X 
and Y), if AxesOn format is also selected. 
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ExprOn, ExprOff 

ExprOn and ExprOff determine whether to display the Y= expression 
when the trace cursor is active. This format setting also applies to stat 
plots. 

When ExprOn is selected, the expression is displayed in the top-left 
corner of the graph screen. 

When ExprOff and CoordOn both are selected, the number in the top-right 
corner specifies which function is being traced. 
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Displaying Graphs 


Displaying a New Graph 

To display the graph of the selected function or functions, press IgraphI . 
TRACE, ZOOM instructions, and calc operations display the graph 
automatically. As the TI-83 Plus plots the graph, the busy indicator is on. 
As the graph is plotted, X and Y are updated. 

Pausing or Stopping a Graph 

While plotting a graph, you can pause or stop graphing. 

• Press I ENTER I to pause; then press I enter I to resume. 

• Press [M] to stop; then press IGRAPHI to redraw. 

Smart Graph 

Smart Graph is a TI-83 Plus feature that redisplays the last graph 
immediately when you press IGRAPHI , but only if all graphing factors that 
would cause replotting have remained the same since the graph was last 
displayed. 
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If you performed any of these actions since the graph was last displayed, 
the TI-83 Plus will replot the graph based on new values when you press 

IGRAPHI . 


• Changed a mode setting that affects graphs 

• Changed a function in the current picture 

• Selected or deselected a function or stat plot 

• Changed the value of a variable in a selected function 

• Changed a window variable or graph format setting 

• Cleared drawings by selecting CIrDraw 

• Changed a stat plot definition 


Overlaying Functions on a Graph 


On the TI-83 Plus, you can graph one or more new functions without 
replotting existing functions. For example, store sin(X) to Yi in the 
Y= editor and press IGRAPHI . Then store cos(X) to Y 2 and press IGRAPHI 
again. The function Y 2 is graphed on top of Yi, the original function. 
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Graphing a Family of Curves 

If you enter a list (Chapter 11) as an element in an expression, the 
TI-83 Plus plots the function for each value in the list, thereby graphing a 
family of curves. In Simul graphing-order mode, it graphs all functions 
sequentially for the first element in each list, and then for the second, 
and so on. 


{2,4,6}sin(X) graphs three functions: 2 sin(X), 4 sin(X), and 6 sin(X). 



{2,4,6}sin({1,2,3}X) graphs 2 sin(X), 4 sin(2X), and 6 sin(3X). 



Note: When using more than one list, the lists must have the same dimensions. 


TI-83 Plus 


Function Graphing 


131 












Exploring Graphs with the Free-Moving 
Cursor 


Free-Moving Cursor 

When a graph is displayed, press 0, 0, 0, or 0 to move the cursor 
around the graph. When you first display the graph, no cursor is visible. 
When you press 0, 0, 0, or 0, the cursor moves from the center of the 
viewing window. 

As you move the cursor around the graph, the coordinate values of the 
cursor location are displayed at the bottom of the screen if CoordOn 
format is selected. The Float/Fix decimal mode setting determines the 
number of decimal digits displayed for the coordinate values. 

To display the graph with no cursor and no coordinate values, press 
ICLEARI or I ENTER I . When you press 0, 0, 0, or 0, the cursor moves from 
the same position. 

Graphing Accuracy 

The free-moving cursor moves from pixel to pixel on the screen. When 
you move the cursor to a pixel that appears to be on the function, the 
cursor may be near, but not actually on, the function. The coordinate 
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value displayed at the bottom of the screen actually may not be a point 
on the function. To move the cursor along a function, use ItraceI . 


The coordinate values displayed as you move the cursor approximate 
actual math coordinates, *accurate to within the width and height of the 
pixel. As Xmin, Xmax, Ymin, and Ymax get closer together (as in a Zoom 
In) graphing accuracy increases, and the coordinate values more closely 
approximate the math coordinates. 



Free- moving cursor “on” the 
curve 
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Exploring Graphs with TRACE 


Beginning a Trace 

Use TRACE to move the cursor from one plotted point to the next along a 
function. To begin a trace, press ItraceI . If the graph is not displayed 
already, press ItraceI to display it. The trace cursor is on the first 
selected function in the Y= editor, at the middle X value on the screen. 
The cursor coordinates are displayed at the bottom of the screen if 
CoordOn format is selected. The Y= expression is displayed in the top-left 
corner of the screen, if ExprOn format is selected. 

Moving the Trace Cursor 


To move the TRACE cursor 

do this; 

To the previous or next plotted point. 

press [U or |T]. 

Five plotted points on a function (Xres 
affects this). 

press [M] [U or [M] 0- 

To any valid X value on a function. 

enter a value, and then press I enter I. 

From one function to another. 

press 0 or 0. 
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When the trace cursor moves along a function, the Y value is calculated 
from the X value; that is, Y=Yn(X). If the function is undefined at an X 
value, the Y value is blank. 



Trace cursor on the 
curve 


If you move the trace cursor beyond the top or bottom of the screen, the 
coordinate values at the bottom of the screen continue to change 
appropriately. 

Moving the Trace Cursor from Function to Function 

To move the trace cursor from function to function, press 0 and 0. The 
cursor follows the order of the selected functions in the Y= editor. The 
trace cursor moves to each function at the same X value. If ExprOn 
format is selected, the expression is updated. 

Moving the Trace Cursor to Any Vaiid X Vaiue 

To move the trace cursor to any valid X value on the current function, 
enter the value. When you enter the first digit, an X= prompt and the 
number you entered are displayed in the bottom-left corner of the 
screen. You can enter an expression at the X= prompt. The value must 
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be valid for the current viewing window. When you have completed the 
entry, press I enter I to move the cursor. 


V1=.SK5-£K+fi 

. / 


X=3I 



V1=.SK5-£K+fi 

. / 



V=E.H 


Note: This feature does not apply to stat plots. 

Panning to the Left or Right 

If you trace a function beyond the left or right side of the screen, the 
viewing window automatically pans to the left or right. Xmin and Xmax are 
updated to correspond to the new viewing window. 

Quick Zoom 

While tracing, you can press I enter I to adjust the viewing window so that 
the cursor location becomes the center of the new viewing window, even 
if the cursor is above or below the display. This allows panning up and 
down. After Quick Zoom, the cursor remains in TRACE. 
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Leaving and Returning to TRACE 

When you leave and return to trace, the trace cursor is displayed in the 
same location it was in when you left trace, unless Smart Graph has 
replotted the graph. 

Using TRACE in a Program 

On a blank line in the program editor, press ItraceI . The instruction Trace 
is pasted to the cursor location. When the instruction is encountered 
during program execution, the graph is displayed with the trace cursor on 
the first selected function. As you trace, the cursor coordinate values are 
updated. When you finish tracing the functions, press I enter I to resume 
program execution. 
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Exploring Graphs with the ZOOM 
Instructions 


ZOOM Menu 

To display the zoom menu, press IZOOMl . You can adjust the viewing 
window of the graph quickly in several ways. All zoom instructions are 
accessible from programs. 


ZOOM MEMORY 
l:ZBox 
2:Zooni In 
3:Zooni Out 
4:ZDecimal 
5:ZSqua re 
6:ZStanda rd 
7:ZTrig 
8:ZInteger 
9:ZoomStat 
0:ZoomFit 


Draws a box to define the viewing window. 
Magnifies the graph around the cursor. 
Views more of a graph around the cursor. 
Sets AX and ay to 0.1. 

Sets equal-size pixels on the x and y axes. 
Sets the standard window variables. 

Sets the built-in trig window variables. 

Sets integer values on the x and y axes. 
Sets the values for current stat lists. 

Fits YMin and YMax between XMin and XMax. 
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Zoom Cursor 


When you select l:ZBox, 2:Zoom In, or 3:Zoom Out, the cursor on the 
graph becomes the zoom cursor (+), a smaller version of the free-moving 
cursor (+). 

ZBox 

To define a new viewing window using ZBox, follow these steps. 

1. Select 1 :ZBox from the zoom menu. The zoom cursor is displayed at 
the center of the screen. 

2. Move the zoom cursor to any spot you want to define as a corner of 
the box, and then press I enter I . When you move the cursor away from 
the first defined corner, a small, square dot indicates the spot. 

3. Press 0, 0, 0, or 0. As you move the cursor, the sides of the box 
lengthen or shorten proportionately on the screen. 

Note: To cancel ZBox before you press I enter I . press IclearI . 

4. When you have defined the box, press I enter I to replot the graph. 
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\ ' 

A 

V/Vy 

K=^.191HB9H 

V ' 

V=1.95EHB59 



To use ZBox to define another box within the new graph, repeat steps 2 
through 4. To cancel ZBox, press ICLEARI . 

Zoom In, Zoom Out 

Zoom In magnifies the part of the graph that surrounds the cursor 
location. Zoom Out displays a greater portion of the graph, centered on 
the cursor location. The XFact and YFact settings determine the extent of 
the zoom. 

To zoom in on a graph, follow these steps. 

1 . Check XFact and YFact; change as needed. 

2. Select 2:Zoom In from the zoom menu. The zoom cursor is displayed. 

3. Move the zoom cursor to the point that is to be the center of the new 
viewing window. 
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4. Press I enter I . The TI-83 Plus adjusts the viewing window by XFact and 
YFact; updates the window variables; and replots the selected 
functions, centered on the cursor location. 

5. Zoom in on the graph again in either of two ways. 

• To zoom in at the same point, press [Inter]. 

• To zoom in at a new point, move the cursor to the point that you 
want as the center of the new viewing window, and then press 
[mRi . 

To zoom out on a graph, select 3:Zoom Out and repeat steps 3 through 5. 
To cancel Zoom In or Zoom Out, press ICLEARI . 

ZDecimal 

ZDecimal replots the functions immediately. It updates the window 
variables to preset values, as shown below. These values set aX and aY 
equal to 0.1 and set the X and Y value of each pixel to one decimal place. 


Xmin=-4.7 

Xmax=4.7 

Xscl=1 


Ymin=-3.1 

Ymax=3.1 

Yscl=1 
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ZSquare 


ZSquare replots the functions immediately. It redefines the viewing 
window based on the current values of the window variables. It adjusts in 
only one direction so that ax=ay, which makes the graph of a circle look 
like a circle. XscI and YscI remain unchanged. The midpoint of the 
current graph (not the intersection of the axes) becomes the midpoint of 
the new graph. 

ZStandard 

ZStandard replots the functions immediately. It updates the window 
variables to the standard values shown below. 

Xmin=-10 Ymin=-10 Xres=1 

Xmax=10 Ymax=10 

Xscl=1 Yscl=1 

ZTrig 

ZTrig replots the functions immediately. It updates the window variables 
to preset values that are appropriate for plotting trig functions. Those 
preset values in Radian mode are shown below. 

Xmin=-(47/24)7r Ymin=-4 

Xmax=(47/24)7t Ymax=4 

Xscl=7t/2 Yscl=1 
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ZInteger 


ZInteger redefines the viewing window to the dimensions shown below. 
To use ZInteger, move the cursor to the point that you want to be the 
center of the new window, and then press I enter I ; ZInteger replots the 
functions. 


AX=1 Xscl=10 

AY=1 Yscl=10 


ZoomStat 

ZoomStat redefines the viewing window so that all statistical data points 
are displayed. For regular and modified box plots, only Xmin and Xmax 
are adjusted. 

ZoomFit 

ZoomFit replots the functions immediately. ZoomFit recalculates YMin and 
YMax to include the minimum and maximum Y values of the selected 
functions between the current XMin and XMax. XMin and XMax are not 
changed. 
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Using ZOOM MEMORY 

ZOOM MEMORY Menu 


To display the zoom memory menu, press IZOOMI H. 


ZOOM MEMORY 


I^ZPrevi ous 

2: ZoomSto 

3: ZoomRcl 

4: SetFactors... 

Uses the previous viewing window. 

Stores the user-defined window. 

Recalls the user-defined window. 

Changes Zoom In and Zoom Out factors. 


ZPrevious 

ZPrevious replots the graph using the window variables of the graph that 
was displayed before you executed the last zoom instruction. 

ZoomSto 

ZoomSto immediately stores the current viewing window. The graph is 
displayed, and the values of the current window variables are stored in 
the user-defined zoom variables ZXmin, ZXmax, ZXscI, ZYmin, ZYmax, 
ZYscI, and ZXres. 

These variables apply to all graphing modes. For example, changing the 
value of ZXmin in Func mode also changes it in Par mode. 
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ZoomRcl 


ZoomRcl graphs the selected functions in a user-defined viewing window. 
The user-defined viewing window is determined by the values stored 
with the ZoomSto instruction. The window variables are updated with the 
user-defined values, and the graph is plotted. 

ZOOM FACTORS 

The zoom factors, XFact and YFact, are positive numbers (not 
necessarily integers) greater than or equal to 1. They define the 
magnification or reduction factor used to Zoom In or Zoom Out around a 
point. 

Checking XFact and YFact 

To display the zoom factors screen, where you can review the current 
values for XFact and YFact, select 4:SetFactors from the zoom memory 
menu. The values shown are the defaults. 


ZOOM FRCTORS 
XFact=4 
VFact=4 
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Changing XFact and YFact 

You can change XFact and YFact in either of two ways. 

• Enter a new value. The original value is cleared automatically when 
you enter the first digit. 

• Place the cursor on the digit you want to change, and then enter a 
value or press (del] to delete it. 

Using ZOOM MEMORY Menu Items from the Home Screen or a 
Program 

From the home screen or a program, you can store directly to any of the 
user-defined zoom variables. 


-5-^ZXpi i n: S+ZXnax 
5 


From a program, you can select the ZoomSto and ZoomRcl instructions 
from the zoom memory menu. 
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Using the CALC (Calculate) Operations 


CALCULATE Menu 

To display the calculate menu, press [Ml [calc]. Use the items on this 
menu to analyze the current graph functions. 


CALCULATE 
1:value 
2:zero 
3:minimum 
4:maxi mum 
5: i intersect 
6:dy/dx 
7:jf(x)dx 


Calculates a function Y value for a given X. 
Finds a zero (x-intercept) of a function. 
Finds a minimum of a function. 

Finds a maximum of a function. 

Finds an intersection of two functions. 
Finds a numeric derivative of a function. 
Finds a numeric integral of a function. 


value 

value evaluates one or more currently selected functions for a specified 
value of X. 

Note: When a value is displayed for x, press ICLEARI to clear the value. When no 
value is displayed, press Icleari to cancel the value operation. 
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To evaluate a selected function at X, follow these steps. 

1. Select 1 lvalue from the calculate menu. The graph is displayed with 
X= in the bottom-left corner. 

2. Enter a real value, which can be an expression, for X between Xmin 
and Xmax. 


3. Press [HTter] . 


. fi 


X=3I 



V1=.EK5-£K+fi 

./, 

U 


V=E.H 


The cursor is on the first selected function in the Y= editor at the X value 
you entered, and the coordinates are displayed, even if CoordOff format 
is selected. 

To move the cursor from function to function at the entered X value, 
press 0 or 0. To restore the free-moving cursor, press 0 or 0. 

zero 

zero finds a zero (x-intercept or root) of a function using solve(. Functions 
can have more than one x-intercept value; zero finds the zero closest to 
your guess. 
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The time zero spends to find the correct zero value depends on the 
accuracy of the values you specify for the left and right bounds and the 
accuracy of your guess. 

To find a zero of a function, follow these steps. 

1. Select 2:zero from the calculate menu. The current graph is 
displayed with Left Bound? in the bottom-left corner. 

2. Press 0 or 0 to move the cursor onto the function for which you 
want to find a zero. 

3. Press 0 or 0 (or enter a value) to select the x-value for the left 
bound of the interval, and then press I enter I . A ► indicator on the 
graph screen shows the left bound. Right Bound? is displayed in the 
bottom-left corner. Press 0 or 0 (or enter a value) to select the 
x-value for the right bound, and then press I enter I . A ◄ indicator on the 
graph screen shows the right bound. Guess? is then displayed in the 
bottom-left corner. 


V1=.EK5-£K+fi 

.y 


■]U455?r 

K=H.0HEEE5E 
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4. Press 0 or [T] (or enter a value) to select a point near the zero of the 
function, between the bounds, and then press I enter I . 


. 2 , 

27 

flutss'vL 

X= -41 



f] 

27 

J 

K=-4.150659 

V=0 


The cursor is on the solution and the coordinates are displayed, even if 
CoordOff format is selected. To move to the same x-value for other 
selected functions, press 0 or 0. To restore the free-moving cursor, 
press 0 or 0. 

minimum, maximum 

minimum and maximum find a minimum or maximum of a function within 
a specified interval to a tolerance of 1 e-5. 

To find a minimum or maximum, follow these steps. 

1. Select 3:minimum or 4:maximum from the calculate menu. The 
current graph is displayed. 

2. Select the function and set left bound, right bound, and guess as 
described for zero. 
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The cursor is on the solution, and the coordinates are displayed, even if 
you have selected CoordOff format; Minimum or Maximum is displayed in 
the bottom-left corner. 

To move to the same x-value for other selected functions, press 0 or 0. 
To restore the free-moving cursor, press 0 or 0. 

intersect 

intersect finds the coordinates of a point at which two or more functions 
intersect using soive(. The intersection must appear on the display to use 
intersect. 

To find an intersection, follow these steps. 

1. Select 5:intersect from the calculate menu. The current graph is 
displayed with First curve? in the bottom-left corner. 


p-' 

y ' 

FiKStCUKUt? 

K=0 I* 

V=.E 


2. Press 0 or 0, if necessary, to move the cursor to the first function, 
and then press I enter I . Second curve? is displayed in the bottom-left 
corner. 
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3. Press 0 or 0, if necessary, to move the cursor to the second 
function, and then press I enter I . 

4. Press 0 or 0 to move the cursor to the point that is your guess as to 
location of the intersection, and then press I enter I . 

The cursor is on the solution and the coordinates are displayed, even if 

CoordOff format is selected. Intersection is displayed in the bottom-left 

corner. To restore the free-moving cursor, press 0, 0, 0, or 0. 

dy/dx 

dy/dx (numerical derivative) finds the numerical derivative (slope) of a 

function at a point, with 8=1 e-3. 

To find a function’s slope at a point, follow these steps. 

1. Select 6:dy/dx from the calculate menu. The current graph is 
displayed. 

2. Press 0 or 0 to select the function for which you want to find the 
numerical derivative. 

3. Press 0 or 0 (or enter a value) to select the X value at which to 
calculate the derivative, and then press I enter I . 

The cursor is on the solution and the numerical derivative is displayed. 
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To move to the same x-value for other selected functions, press 0 or 0. 

To restore the free-moving cursor, press 0 or 0. 

Jf(x)dx 

Jf(x)dx (numerical integral) finds the numerical integral of a function in a 

specified interval. It uses the fnlnt( function, with a tolerance of 8=1 E-3. 

To find the numerical derivative of a function, follow these steps. 

1. Select 7:jf(x)dx from the calculate menu. The current graph is 
displayed with Lower Limit? in the bottom-left corner. 

2. Press 0 or 0 to move the cursor to the function for which you want 
to calculate the integral. 

3. Set lower and upper limits as you would set left and right bounds for 
zero. The integral value is displayed, and the integrated area is 
shaded. 




r 

511? 


V1=K5-5K+1 


I 

L^WiKLirviit? 

X=-1.SM 



Note: The shaded area is a drawing. Use cirDraw (Chapter 8) or any action 
that invokes Smart Graph to clear the shaded area. 
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Chapter 4: 

Parametric Graphing 

Getting Started; Path of a Ball 


Getting Started is a fast-paced introduction. Read the chapter for detaiis. 

Graph the parametric equation that describes the path of a baii hit at an initiai 
speed of 30 meters per second, at an initiai angie of 25 degrees with the 
horizontai from ground ievei. How far does the baii travei? When does it hit the 
ground? How high does it go? ignore aii forces except gravity. 

For initiai veiocity Vg and angie 6, the position of the baii as a function of time has 
horizontai and verticai components. 

Horizontai: X1(t)=tvocos(0) Verticai: Y1 (t)=tvosin(0)-^gt^ 

The verticai and horizontai vectors of the baii’s motion aiso wiii be graphed. 

Verticai vector: X2(t)=0 Y2(t)=Y1(t) 

Horizontai vector: X3(t)=X1(t) Y3(t)=0 

Gravity constant: g=9.8 m/sec^ 
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1. Press I MODE I . Press 0 S S E I enter I to select 
Par mode. Press 0 0 0 I enter I to select Simul 
for simultaneous graphing of all three 
parametric equations in this example. 



Sci En9 
01234567S9 
_ D egree 
gia Pol Se-=i 
I Dot 


onnecie 


eluential 


a+bt 
Horiz G-T 


2. Press [0. Press 30 [MS] 25 [20 [angle] 1 

(to select °) 0 I ENTER I to define Xit in terms of T. 

3. Press 30 \x,ie,n\ [S^ 25 [20 [angle] 1 0 0 9.8 
0 2 |x,t,0,/7| [0 I ENTER I to define Yit. 


Pl^tl Pl*t2 Pl^ts 

^XiTB30Tcost25'^> 

ViTB30Tsint25'^> 

-9.8/2TS 

= 

V2t = 


The vertical component vector is defined by X2T 
and Y2T. 

4. Press 0 1 enter I to define X2T. 


Pl^tl Pl*t2 Pl^tS 

^XiTB30Tcost25'^> 

ViTB30Tsint25'^> 

\X2t=0 
V2t = 


5. Press IVARSI 0 to display the vars y-vars menu. 
Press 2 to display the parametric secondary 
menu. Press 2 1 enter I to define Y2T. 


Pl^tl Pl*t2 Pl^tS 

^XiTB30Tcost25'^> 

ViTB30Tsint25'^> 

\X2tB0 

VetBVit 

\Xst = 
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The horizontal component vector is defined by 
X3T and Y3T. 


6. Press IVARSI [T] 2, and then press 1 I enter I to 
define X3T. Press 0 1 enter I to define Y3T. 


Pl^tl Pl*t2 

ViTB30Tsint25'^> 
-9.S/2T2 
^X2 tB0 
VetBVit 
^XstBXit 
VstB 0 
^Xht = 


7. Press 0 0 0 I enter I to change the graph style 
tofor X3T and Y3T. Press 0 I enter 11 enter I to 
change the graph style to -0 for X 2 T and Y 2 T. 
Press 0 I ENTER 11 ENTER I to change the graph style 
to -0 for XiT and Yit. (These keystrokes assume 
that all graph styles were set to '■■■ originally.) 


Pl^tl Pl*t2 Pl^tS 

■oXiTB30Tcost25'^> 

ViTB30Tsint25'^> 

■OX2tB0 

VetBVit 

NXstBXit 


8. Press iwiNDOWl . Enter these values for the 
window variables. 


Ymin=-5 


Tmin=0 

Tmax=5 

Tstep=.1 


Xmin=-10 

Xmax=100 

Xscl=50 


Ymax=15 

Yscl=10 


WINDOW 
tTstep=.1 
Xmin= -10 
Xmax=100 
Xscl=50 
Vmin= "5 
Vmax=15 
Vscl=10 


9. Press \M\ [format] 0 0 0 0 to set 
AxesOff, which turns off the axes. 



PolarGC 
CoordOffI 
GridOn 


xpr-Off 
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10. Press IGRAPHl . The plotting action 

simultaneously shows the ball in flight and the 
vertical and horizontal component vectors of the 
motion. 

Tip: To simulate the ball flying through the air, set 
graph style to 0 (animate) for Xit and Yit. 



11 . Press ITRACEI to obtain numerical results and 
answer the questions at the beginning of this 
section. 

Tracing begins at Tmin on the first parametric 
equation (Xit and Yit). As you press [T] to trace 
the curve, the cursor follows the path of the ball 
over time. The values for X (distance), Y 
(height), and T (time) are displayed at the 
bottom of the screen. 


K1t=50T-:o 5C_ VlT=50T5inCE_ 



T=.. V 

K=lS.0S2HfiH V=fi.H?SSBSE 
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Defining and Displaying Parametric Graphs 


TI-83 Plus Graphing Mode Similarities 

The steps for defining a parametric graph are similar to the steps for 
defining a function graph. Chapter 4 assumes that you are familiar with 
Chapter 3: Function Graphing. Chapter 4 details aspects of parametric 
graphing that differ from function graphing. 

Setting Parametric Graphing Mode 

To display the mode screen, press I model To graph parametric equations, 
you must select Par graphing mode before you enter window variables 
and before you enter the components of parametric equations. 

Displaying the Parametric Y= Editor 

After selecting Par graphing mode, press [y=] to display the parametric Y= 
editor. 
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In this editor, you can display and enter both the X and Y components of 
up to six equations, Xit and Yit through Xer and Yei. Each is defined in 
terms of the independent variable T. A common application of parametric 
graphs is graphing equations over time. 

Selecting a Graph Style 

The icons to the left of Xit through Xer represent the graph style of each 
parametric equation (Chapter 3). The default in Par mode is '■■■ (line), 
which connects plotted points. Line ,'% (thick), -0 (path), 0 (animate), and 
(dot) styles are available for parametric graphing. 

Defining and Editing Parametric Equations 

To define or edit a parametric equation, follow the steps in Chapter 3 for 
defining a function or editing a function. The independent variable in a 
parametric equation is T. In Par graphing mode, you can enter the 
parametric variable T in either of two ways. 

• Press |x,T,e,/7| . 

• Press lALPHAl [t]. 

Two components, X and Y, define a single parametric equation. You 
must define both of them. 
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Selecting and Deselecting Parametric Equations 

The TI-83 Plus graphs only the selected parametric equations. In the Y= 
editor, a parametric equation is selected when the = signs of both the 
X and Y components are highlighted. You may select any or all of the 
equations Xit and Yit through Xei and Yer. 

To change the selection status, move the cursor onto the = sign of either 
the X or Y component and press I enter I . The status of both the X and Y 
components is changed. 

Setting Window Variables 


To display the window variable values, press IwindowI . These variables 
define the viewing window. The values below are defaults for Par 
graphing in Radian angle mode. 


Tmin=0 

Smallest T value to evaluate 

Tmax=6.2831853... 

Largest T value to evaluate {2n) 

Tstep=. 1308996... 

T value increment (ji/24) 

Xmin=-10 

Smallest X value to be displayed 

Xniax=10 

Largest X value to be displayed 

Xscl=1 

Spacing between the X tick marks 

Ymin=-10 

Smallest Y value to be displayed 

Yniax=10 

Largest Y value to be displayed 

Yscl=l 

Spacing between the Y tick marks 


Note: To ensure that sufficient points are plotted, you may want to change the T 
window variables. 
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Setting the Graph Format 


To display the current graph format settings, press [Ml [format]. Chapter 
3 describes the format settings in detail. The other graphing modes 
share these format settings; Seq graphing mode has an additional axes 
format setting. 

Displaying a Graph 

When you press IGRAPHI , the TI-83 Plus plots the selected parametric 
equations. It evaluates the X and Y components for each value of T (from 
Tmin to Tmax in intervals of Tstep), and then plots each point defined by 
X and Y. The window variables define the viewing window. 

As the graph is plotted, X, Y, and T are updated. 

Smart Graph applies to parametric graphs (Chapter 3). 

Window Variables and Y-VARS Menus 

You can perform these actions from the home screen or a program. 

• Access functions by using the name of the X or Y component of the 
equation as a variable. 

X1T+.5 

94.70916375 
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• store parametric equations. 

"sintT V-^Xi T Pi^ti Pi*t2 

Done ^XuBsintT^ 
"cos(T>"->Vit VitBcos(T> 

Done ^X2 t= 

V2t = 

• Select or deselect parametric equations. 

FnOff 1 Pi^ti Pi*t2 Pi^ts 

Done ^X1 t =cos t T > 

ViT=sintt> 

^Xet = 

V2t = 

• Store values directly to window variables 

360-^Tpiax 

360 
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Exploring Parametric Graphs 


Free-Moving Cursor 

The free-moving cursor in Par graphing works the same as in Func 
graphing. 

In RectGC format, moving the cursor updates the values of X and Y; if 
CoordOn format is selected, X and Y are displayed. 

In PolarGC format, X, Y, R, and 9 are updated; if CoordOn format is 
selected, R and 0 are displayed. 

TRACE 

To activate trace, press ItraceI . When trace is active, you can move the 
trace cursor along the graph of the equation one Tstep at a time. When 
you begin a trace, the trace cursor is on the first selected function at 
Tmin. If ExprOn is selected, then the function is displayed. 

In RectGC format, trace updates and displays the values of X, Y, and T if 
CoordOn format is on. 

In PolarGC format, X, Y, R, 0 and T are updated; if CoordOn format is 
selected, R, 0, and T are displayed. The X and Y (or R and 0) values are 
calculated from T. 
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To move five plotted points at a time on a function, press [M] 0 or 
[Ml 0- If you move the cursor beyond the top or bottom of the screen, 
the coordinate values at the bottom of the screen continue to change 
appropriately. 

Quick Zoom is available in Par graphing; panning is not (Chapter 3). 

Moving the Trace Cursor to Any Valid T Value 

To move the trace cursor to any valid T value on the current function, 
enter the number. When you enter the first digit, a T= prompt and the 
number you entered are displayed in the bottom-left corner of the 
screen. You can enter an expression at the T= prompt. The value must 
be valid for the current viewing window. When you have completed the 
entry, press I enter I to move the cursor. 


Pl^tl Pl*t2 

^XiTBsintT> 

VitBT 


KlT=sina5 

< 

^7 = 1 

T=2 



KlT=sina5 

< 

^7 = 1 

T=E 

V=E 
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ZOOM 


ZOOM operations in Par graphing work the same as in Func graphing. 
Only the X (Xmin, Xmax, and XscI) and Y (Ymin, Ymax, and YscI) window 
variables are affected. 

The T window variables (Tmin, Tmax, and Tstep) are only affected when 
you select ZStandard. The varszoom secondary menu ZT/ze items 
1 :ZTmin, 2:ZTmax, and 3:ZTstep are the zoom memory variables for Par 
graphing. 

CALC 

CALC operations in Par graphing work the same as in Func graphing. The 
CALCULATE menu items available in Par graphing are 1:value, 2:dy/dx, 
3:dy/dt, and 4:dx/dt. 
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Chapter 5: 

Polar Graphing 

Getting Started; Polar Rose 

Getting Started is a fast-paced introduction. Read the chapter for detaiis. 

The poiar equation R=Asin(Be) graphs a rose. Graph the rose for A=8 and B=2.5, 
and then expiore the appearance of the rose for other vaiues of A and B. 


1. Press I MODE I to display the mode screen. Press 
S S S 0 0 I ENTER I to select Pol graphing 
mode. Select the defaults (the options on the 
left) for the other mode settings. 


2. Press [y=] to display the polar Y= editor. Press 8 
[sm] 2.5 lx,T,e,/7l Q] I ENTER I to define n. 


n*ti Pi*t2 

\ri BSsirit2. 
\r-£ = 

\r'S = 

\r'H = 

\rE = 

\r'fi = 
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3. Press IZOOMI 6 to select 6:ZStandard and graph 
the equation in the standard viewing window. 
The graph shows only five petals of the rose, 
and the rose does not appear to be 
symmetrical. This is because the standard 
window sets emax=27i: and defines the window, 
rather than the pixels, as square. 

4. Press IWINDOWI to display the window variables. 
Press 0 4 \M\ [tt] to increase the value of emax 
to 4k. 


5. Press izoOMi 5 to select 5:ZSquare and plot the 
graph. 


6. Repeat steps 2 through 5 with new values for 
the variables A and B in the polar equation 
ri=Asin(Be). Observe how the new values affect 
the graph. 



WINDOW 

eMin=0 

@Max=4ji 


estep=. 130S996... 
XMin= -10 
XMax=10 
Xscl=l 
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Defining and Displaying Polar Graphs 


TI-83 Plus Graphing Mode Similarities 

The steps for defining a polar graph are similar to the steps for defining a 
function graph. Chapter 5 assumes that you are familiar with Chapter 3: 
Function Graphing. Chapter 5 details aspects of polar graphing that differ 
from function graphing. 

Setting Polar Graphing Mode 

To display the mode screen, press I model To graph polar equations, you 
must select Pol graphing mode before you enter values for the window 
variables and before you enter polar equations. 

Displaying the Polar Y= Editor 

After selecting Pol graphing mode, press [y=] to display the polar 
Y= editor. 


Plotl Plots Plots 
\ri = 

\rs = 

\rs = 

\rH = 

\rs = 

\rs = 
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In this editor, you can enter and display up to six polar equations, ri 
through re. Each is defined in terms of the independent variable e. 

Selecting Graph Styles 

The icons to the left of n through re represent the graph style of each 
polar equation (Chapter 3). The default in Pol graphing mode is '■■■ (line), 
which connects plotted points. Line,(thick), -0 (path), 0 (animate), and 
(dot) styles are available for polar graphing. 

Defining and Editing Polar Equations 

To define or edit a polar equation, follow the steps in Chapter 3 for 
defining a function or editing a function. The independent variable in a 
polar equation is e. In Pol graphing mode, you can enter the polar 
variable e in either of two ways. 

• Press |x,T,e,/7| . 

• Press lALPHAl [0]. 

Selecting and Deselecting Polar Equations 

The TI-83 Plus graphs only the selected polar equations. In the Y= editor, 
a polar equation is selected when the = sign is highlighted. You may 
select any or all of the equations. 
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To change the selection status, move the cursor onto the = sign, and 
then press I enter I . 


Setting Window Variabies 

To display the window variable values, press IwindowI . These variables 
define the viewing window. The values below are defaults for Pol 
graphing in Radian angle mode. 


Otni n=0 

Smallest 0 value to evaluate 

0max=6.2831853... 

Largest 9 value to evaluate (2 ji) 

0step=. 1308996... 

Increment between 0 values (7i:/24) 

Xmln=-10 

Smallest X value to be displayed 

Xmax=10 

Largest X value to be displayed 

Xscl=1 

Spacing between the X tick marks 

Ymin=-10 

Smallest Y value to be displayed 

Yniax=10 

Largest Y value to be displayed 

Yscl=1 

Spacing between the Y tick marks 


Note: To ensure that sufficient points are plotted, you may want to change the 9 
window variables. 
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Setting the Graph Format 


To display the current graph format settings, press [Ml [format]. Chapter 
3 describes the format settings in detail. The other graphing modes 
share these format settings. 

Displaying a Graph 

When you press IGRAPHI , the TI-83 Plus plots the selected polar 
equations. It evaluates R for each value of e (from emin to Omax in 
intervals of estep) and then plots each point. The window variables define 
the viewing window. 

As the graph is plotted, X, Y, R, and e are updated. 

Smart Graph applies to polar graphs (Chapter 3). 

Window Variables and Y-VARS Menus 

You can perform these actions from the home screen or a program. 

• Access functions by using the name of the equation as a variable. 

ri +r2 

S 


TI-83 Plus Polar Graphing 


171 









• store polar equations. 




Plotl Plots Plots 

□one 


\r^B56 



\rs = 


• Select or deselect polar equations. 


FnOff 1 


Plotl Plots Plots 

Done 


\riB5e 



\rs = 


• Store values directly to window variables 







Exploring Polar Graphs 


Free-Moving Cursor 

The free-moving cursor in Pol graphing works the same as in Func 
graphing. In RectGC format, moving the cursor updates the values of X 
and Y; if CoordOn format is selected, X and Y are displayed. In PolarGC 
format, X, Y, R, and 0 are updated; if CoordOn format is selected, R and e 
are displayed. 

TRACE 

To activate trace, press ItraceI . When trace is active, you can move the 
trace cursor along the graph of the equation one Ostep at a time. When 
you begin a trace, the trace cursor is on the first selected function at 
emin. If ExprOn format is selected, then the equation is displayed. 

In RectGC format, trace updates the values of X, Y, and 0; if CoordOn 
format is selected, X, Y, and 0 are displayed. In PolarGC format, trace 
updates X, Y, R, and 0; if CoordOn format is selected, R and 0 are 
displayed. 

To move five plotted points at a time on a function, press [Ml 0 or 
M] E- If you move the trace cursor beyond the top or bottom of the 
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screen, the coordinate values at the bottom of the screen continue to 
change appropriately. 

Quick Zoom is available in Pol graphing mode; panning is not (Chapter 3). 

Moving the Trace Cursor to Any Valid 6 Value 

To move the trace cursor to any valid 0 value on the current function, 
enter the number. When you enter the first digit, a 0= prompt and the 
number you entered are displayed in the bottom-left corner of the 
screen. You can enter an expression at the 0= prompt. The value must 
be valid for the current viewing window. When you complete the entry, 
press I ENTER I to move the cursor. 

ZOOM 

ZOOM operations in Pol graphing work the same as in Func graphing. 
Only the X (Xmin, Xmax, and XscI) and Y (Ymin, Ymax, and YscI) window 
variables are affected. 

The 0 window variables (0min, 0max, and 0step) are not affected, except 
when you select ZStandard. The vars zoom secondary menu ZT/ze items 
4:Z0min, 5:Z0max, and 6:Z0step are zoom memory variables for Pol 
graphing. 
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CALC 


CALC operations in Pol graphing work the same as in Func graphing. The 
CALCULATE menu items available in Pol graphing are l:value, 2:dy/dx, and 
3:dr/de. 
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Chapter 6: 

Sequence Graphing 

Getting Started; Forest and Trees 


Getting Started is a fast-paced introduction. Read the chapter for detaiis. 


A smaii forest of 4,000 trees is under a new forestry pian. Each year 20 percent of 
the trees wiii be harvested and 1,000 new trees wiii be pianted. Wiii the forest 
eventuaiiy disappear? Wiii the forest size stabiiize? if so, in how many years and 
with how many trees? 


1. Press mm . Press 0 0 0 H 0 0 to 
select Seq graphing mode. 



Sci En9 
01234567S9 
Degree 
ar Pol 
Dot 

1 Sinul 
a+bi re-^ei. 
Horiz G-T 



2. Press [20 [format] and select Time axes format 
and ExprOn format if necessary. 




i 

Jeb uv vw uw 
3|_PoiarGC 

I|h CoordOff 
3S GridOn 
rnxesOff 
jm Label On 
s ExprOff 
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3. Press [y=]. If the graph-style icon is not (dot), 
press 0 0, press I enter I until is displayed, 
and then press 0 0. 

4. Press I math I 0 3 to select iPart( (integer part) 
because only whole trees are harvested. After 
each annual harvest, 80 percent (.80) of the 
trees remain. 


Pl^tl Pl*t2 

nMin=l 

n-n + 1000> 
utnMin>54000 

ytnMin>= 


Press □ 8 [20 [u] 0 |x,t,0,/7| 0 1 0 to define 
the number of trees after each harvest. Press 
0 1000 0 to define the new trees. Press 0 
4000 to define the number of trees at the 
beginning of the program. 

5. Press IWINDOWI 0 to set nMin=0. Press 0 50 to 
set nMax=50. nMin and nMax evaluate forest 
size over 50 years. Set the other window 
variables. 

PlotStart=1 Xmin=0 Ymin=0 

PlotStep=1 Xmax=50 Ymax=6000 

Xscl=10 Yscl=1000 
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6. Press ItraceI . Tracing begins at nMin (the start 
of the forestry plan). Press [T] to trace the 
sequence year by year. The sequence is 
displayed at the top of the screen. The values 
for n (number of years), X (X=n, because n is 
plotted on the x-axis), and Y (tree count) are 
displayed at the bottom. When will the forest 
stabilize? With how many trees? 


u=iPoKt(.Bu(n-l)+1000) 


n=lH 

K=1H I_^_V=HSEH 
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Defining and Displaying Sequence Graphs 


TI-83 Plus Graphing Mode Similarities 

The steps for defining a sequence graph are similar to the steps for 
defining a function graph. Chapter 6 assumes that you are familiar with 
Chapter 3: Function Graphing. Chapter 6 details aspects of sequence 
graphing that differ from function graphing. 

Setting Sequence Graphing Mode 

To display the mode screen, press I model To graph sequence functions, 
you must select Seq graphing mode before you enter window variables 
and before you enter sequence functions. 

Sequence graphs automatically plot in Simul mode, regardless of the 
current plotting-order mode setting. 

TI-83 Plus Sequence Functions u, v, and w 

The TI-83 Plus has three sequence functions that you can enter from the 
keyboard: u, v, and w. They are above the [7], [8], and [9] keys. 
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You can define sequence functions in terms of: 

• The independent variable n 

• The previous term in the sequence function, such as u(n-l) 

• The term that precedes the previous term in the sequence function, 
such as u(n-2) 

• The previous term or the term that precedes the previous term in 
another sequence function, such as u(n-l) or u(n-2) referenced in the 
sequence v(n). 

Note: Statements in this chapter about u(n) are also true for v(n) and w{n); 
statements about u(n-i) are also true for v(n-i) and w(n-i); statements about 
u(n-2) are also true for v(n-2) and w(n-2). 

Displaying the Sequence Y= Editor 

After selecting Seq mode, press [y=] to display the sequence Y= editor. 

Pl^tl Pl*t2 

nMin=l 
utnMiri> = 

wtnMiri> = 


In this editor, you can display and enter sequences for u(n), v(n), and 
w(n). Also, you can edit the value for nMin, which is the sequence 
window variable that defines the minimum n value to evaluate. 
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The sequence Y= editor displays the nMin value because of its relevance 
to u(nMin), v(nMin), and w(nMin), which are the initial values for the 
sequence equations u(n), v(n), and w(n), respectively. 

nMin in the Y= editor is the same as nMin in the window editor. If you 
enter a new value for nMin in one editor, the new value for nMin is 
updated in both editors. 

Note: Use u(nMin), v{nMin), or w{nMin) only with a recursive sequence, which 
requires an initial value. 

Selecting Graph Styles 

The icons to the left of u(n), v(n), and w(n) represent the graph style of 
each sequence (Chapter 3). The default in Seq mode is (dot), which 
shows discrete values. Dot, '■■■ (line), and (thick) styles are available for 
sequence graphing. Graph styles are ignored in Web format. 

Selecting and Deselecting Sequence Functions 

The TI-83 Plus graphs only the selected sequence functions. In the Y= 
editor, a sequence function is selected when the = signs of both u(n)= 
and u(/7Min)= are highlighted. 

To change the selection status of a sequence function, move the cursor 
onto the = sign of the function name, and then press I enter I . The status is 
changed for both the sequence function u(n) and its initial value ufnMin). 
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Defining and Editing a Sequence Function 

To define or edit a sequence function, follow the steps in Chapter 3 for 
defining a function. The independent variable in a sequence is n. 

In Seq graphing mode, you can enter the sequence variable in either of 
two ways. 

• Press |x,T,e,/7| . 

• Press [2^ [CATALOG] [n]. 

You can enter the function name from the keyboard. 

• To enter the function name u, press [Ml M (above [7]). 

• To enter the function name v, press M] M (above [8]). 

• To enter the function name w, press Ml N (above [9]). 

Generally, sequences are either nonrecursive or recursive. Sequences 
are evaluated only at consecutive integer values, n is always a series of 
consecutive integers, starting at zero or any positive integer. 

Nonrecursive Sequences 

In a nonrecursive sequence, the nth term is a function of the 
independent variable n. Each term is independent of all other terms. 
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For example, in the nonrecursive sequence below, you can calculate u(5) 
directly, without first calculating u(l) or any previous term. 


Pl^tl Pl*t2 

nMin=l 

■.Lj(n>B2+n 

utnMinJB 

y(/jMin> = 

wtnMiri> = 


The sequence equation above returns the sequence 2, 4, 6, 8,10, ...for 
n= 1, 2,3, 4, 5, .... 

Note: You may leave blank the initial value u{nMin) when calculating 
nonrecursive sequences. 

Recursive Sequences 

In a recursive sequence, the nth term in the sequence is defined in 
relation to the previous term or the term that precedes the previous term, 
represented by u(n-l) and u(n-2). A recursive sequence may also be 
defined in relation to n, as in u(n)=u(n-l)+n. 

For example, in the sequence below you cannot calculate u(5) without 
first calculating u(l), u(2), u(3), and u(4). 

Pl^tl Pl*t2 

nMin=l 

utnMinJBl 
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Using an initial value u(/7Min) = 1, the sequence above returns 
1,2, 4, 8, 16, . . . 

Tip: On the TI-83 Plus, you must type each character of the terms. For 
example, to enter u(n-i), press [1^ [u] |T] lx,T,0,nl □ Q] |T|. 

Recursive sequences require an initial value or values, since they 
reference undefined terms. 

• If each term in the sequence is defined in relation to the previous 
term, as in u(n-l), you must specify an initial value for the first term. 

Pl^tl Pl*t2 

nMin=l 

>+5 

0 

utnMiri>B100 


• If each term in the sequence is defined in relation to the term that 
precedes the previous term, as in u(n-2), you must specify initial 
values for the first two terms. Enter the initial values as a list enclosed 
in braces ({}) with commas separating the values. 


Pl^tl Pl*t2 

nMin=l 

- 2 > 

utnMin>B{;i,0J 


The value of the first term is 0 and the value of the second term is 1 for 
the sequence u(n). 
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Setting Window Variabies 


To display the window variables, press iwiNDOWl . These variables define 
the viewing window. The values below are defaults for Seq graphing in 
both Radian and Degree angle modes. 


nMin=l 

Smallest n value to evaluate 

nMax=10 

Largest n value to evaluate 

PI otSta rt=l 

First term number to be plotted 

PIotStep=l 

Incremental n value (for graphing only) 

Xmln=-10 

Smallest X value to be displayed 

O 

i—1 

II 

X 

ra 

E 

X 

Largest X value to be displayed 

Xscl=1 

Spacing between the X tick marks 

Ymin=-10 

Smallest Y value to be displayed 

YmaxslO 

Largest Y value to be displayed 

Yscl=1 

Spacing between the Y tick marks 


nMin must be an integer > 0. nMax, PlotStart, and PlotStep must be 
integers > 1. 

nMin is the smallest n value to evaluate. nMin also is displayed in the 
sequence Y= editor. nMax is the largest n value to evaluate. Sequences 
are evaluated at u(nMin), u(nMin+1), u(nMin+2), . . . , u(nMax). 
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PlotStart is the first term to be plotted. PlotStart=l begins plotting on the 
first term in the sequence. If you want plotting to begin with the fifth term 
in a sequence, for example, set PlotStart=5. The first four terms are 
evaluated but are not plotted on the graph. 

PlotStep is the incremental n value for graphing only. PlotStep does not 
affect sequence evaluation; it only designates which points are plotted 
on the graph. If you specify PlotStep=2, the sequence is evaluated at 
each consecutive integer, but it is plotted on the graph only at every 
other integer. 
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Selecting Axes Combinations 


Setting the Graph Format 

To display the current graph format settings, press [Ml [format]. Chapter 
3 describes the format settings in detail. The other graphing modes 
share these format settings. The axes setting on the top line of the 
screen is available only in Seq mode. 


Time Webuv vw uw 

Type of sequence plot (axes) 

RectGC PolarGC 

Rectangular or polar output 

CoordOn CoordOff 

Cursor coordinate display on/off 

GridOff GridOn 

Grid display off or on 

AxesOn AxesOff 

Axes display on or off 

LabelOff LabelOn 

Axes label display off or on 

ExprOn ExprOff 

Expression display on or off 


Setting Axes Format 

For sequence graphing, you can select from five axes formats. The table 
below shows the values that are plotted on the x-axis and y-axis for each 
axes setting. 
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Axes Setting 

x-axis 

y-axis 

Time 

n 

u(n), v(n), w(n) 

Web 

u(n-1), v(n-1), w(n-1) 

u(n), v(n), w(n) 

uv 

u(n) 

v(n) 

vw 

v(n) 

w(n) 

uw 

u(n) 

w(n) 


Displaying a Sequence Graph 

To plot the selected sequence functions, press IgraphI . As a graph is 
plotted, the TI-83 Plus updates X, Y, and n. 

Smart Graph applies to sequence graphs (Chapter 3). 
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Exploring Sequence Graphs 


Free-Moving Cursor 

The free-moving cursor in Seq graphing works the same as in Func 
graphing. In RectGC format, moving the cursor updates the values of X 
and Y; if CoordOn format is selected, X and Y are displayed. In PolarGC 
format, X, Y, R, and 9 are updated; if CoordOn format is selected, R and e 
are displayed. 

TRACE 

The axes format setting affects trace. 

When Time, uv, vw, or uw axes format is selected, trace moves the 
cursor along the sequence one PlotStep increment at a time. To move 
five plotted points at once, press [Ml E or M] 0- 

• When you begin a trace, the trace cursor is on the first selected 
sequence at the term number specified by PlotStart, even if it is 
outside the viewing window. 

• Quick Zoom applies to all directions. To center the viewing window 
on the current cursor location after you have moved the trace cursor, 
press I ENTER I . The trace cursor returns to nMin. 
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In Web format, the trail of the cursor helps identify points with attracting 
and repelling behavior in the sequence. When you begin a trace, the 
cursor is on the x-axis at the initial value of the first selected function. 

Tip: To move the cursor to a specified n during a trace, enter a value for n, and 
press I ENTER I . For example, to quickly return the cursor to the beginning of the 
sequence, paste nwiin to the n= prompt and press I enter I . 

Moving the Trace Cursor to Any Valid n Value 

To move the trace cursor to any valid n value on the current function, 
enter the number. When you enter the first digit, an n = prompt and the 
number you entered are displayed in the bottom-left corner of the 
screen. You can enter an expression at the n= prompt. The value must 
be valid for the current viewing window. When you have completed the 
entry, press I enter I to move the cursor. 


u=u( 

5-l)+u(n-2) 




u=u( 

. X ' 

n=E : 

K=E E V=S 
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ZOOM 


ZOOM operations in Seq graphing work the same as in Func graphing. 

Only the X (Xmin, Xmax, and XscI) and Y (Ymin, Ymax, and YscI) window 

variables are affected. 

PlotStart, PlotStep, nMin, and nMax are only affected when you select 

ZStandard. The vars Zoom secondary menu zu items 1 through 7 are the 

ZOOM MEMORY Variables for Seq graphing. 

CALC 

The only calc operation available in Seq graphing is value. 

• When Time axes format is selected, value displays Y (the u(n) value) 
for a specified n value. 

• When Web axes format is selected, value draws the web and displays 
Y (the u(n) value) for a specified n value. 

• When uv, vw, or uw axes format is selected, value displays X and Y 
according to the axes format setting. For example, for uv axes format, 
X represents u(n) and Y represents v(n). 
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Evaluating u, v, and w 


To enter the sequence names u, v, or w, press [Ml H, [v], or [w]. You can 
evaluate these names in any of three ways. 

• Calculate the nth value in a sequence. 

• Calculate a list of values in a sequence. 

• Generate a sequence with \x{nstart,nstop[,nstep^. nstep is optional; 
default is 1. 


9 

9 25 49 8n 
u(.l,9,2> 

Cl 9 25 49 Sn 
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Graphing Web Plots 


Graphing a Web Plot 

To select Web axes format, press [Ml [format] 0 I enter I . A web plot 
graphs u(n) versus u(n-l), which you can use to study long-term 
behavior (convergence, divergence, or oscillation) of a recursive 
sequence. You can see how the sequence may change behavior as its 
initial value changes. 

Valid Functions for Web Plots 

When Web axes format is selected, a sequence will not graph properly or 
will generate an error. 

• It must be recursive with only one recursion level (u(n-l) but not 
u(n-2)). 

• It cannot reference n directly. 

• It cannot reference any defined sequence except itself. 
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Displaying the Graph Screen 

In Web format, press IGRAPHI to display the graph screen. The TI-83 Plus: 

• Draws a y=x reference line in AxesOn format. 

• Plots the selected sequences with u(n-l) as the independent 
variable. 

Note: A potential convergence point occurs whenever a sequence intersects 
the y=x reference line. However, the sequence may or may not actually 
converge at that point, depending on the sequence’s initial value. 

Drawing the Web 

To activate the trace cursor, press ItraceI . The screen displays the 
sequence and the current n, X, and Y values (X represents u(n-l) and Y 
represents u(n)). Press [T] repeatedly to draw the web step by step, 
starting at nMin. In Web format, the trace cursor follows this course. 

1 . It starts on the x-axis at the initial value ufnMin) (when PlotStart=l). 

2. It moves vertically (up or down) to the sequence. 

3. It moves horizontally to the y=x reference line. 

4. It repeats this vertical and horizontal movement as you continue to 
press [►]. 
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Using Web Plots to Illustrate Convergence 


Example: Convergence 

1. Press [Y=] in Seq mode to display the sequence Y= editor. Make sure 
the graph style is set to (dot), and then define nMin, u(n) and ufnMin) 
as shown below. 


Pl^tl Pl*t2 

nMin=l 

3.6 

ytnMiri> = 


2. Press [Ml [format] I enter I to set Time axes format. 

3. Press iwiNDOWl and set the variables as shown below. 

nMin=1 Xmin=0 Ymin=-10 

nMax=25 Xmax=25 Ymax=10 

PlotStart=1 Xscl=1 Yscl=1 

PlotStep=1 
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5. Press [M] [format] and select the Web axes setting. 


6. Press iwiNDOWl and change the variables below. 

Xmin=-10 Xmax=10 

7. Press IGRAPHI to graph the sequence. 

8. Press ItraceK and then press [►] to draw the web. The displayed cursor 
coordinates n, X (u(n-l)), and 

Y (u(n)) change accordingly. When you press [►], a new n value is 
displayed, and the trace cursor is on the sequence. When you press [►] 
again, the n value remains the same, and the cursor moves to the y=x 
reference line. This pattern repeats as you trace the web. 
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Graphing Phase Plots 


Graphing with uv, vw, and uw 

The phase-plot axes settings uv, vw, and uw show relationships between 
two sequences. To select a phase-plot axes setting, press [ 2 ^ [format], 
press [►] until the cursor is on uv, vw, or uw, and then press I enter I . 


Axes Setting 

x-axis 

y-axis 

uv 

u(n) 

v(n) 

vw 

v(n) 

w(n) 

uw 

u(n) 

w(n) 


Example: Predator-Prey Model 

Use the predator-prey model to determine the regional populations of a 
predator and its prey that would maintain population equilibrium for the 
two species. 

This example uses the model to determine the equilibrium populations of 
foxes and rabbits, with initial populations of 200 rabbits (ufnMin)) and 50 
foxes (v(nMin)). 
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These are the variables (given values are in parentheses): 


R = number of rabbits 

M = rabbit population growth rate without foxes (.05) 

K = rabbit population death rate with foxes (.001) 

W = number of foxes 

G = fox population growth rate with rabbits (.0002) 

D = fox population death rate without rabbits (.03) 

n = time (in months) 

Rn= R„-1(1+M-KW„-1) 

\Nn= Wn_i(1+GR„-1-D) 


1. Press [Y=] in Seq mode to display the sequence Y= editor. Define the 
sequences and initial values for and as shown below. Enter 
the sequence Rn as u(n) and enter the sequence as v(n). 

Pl^tl Pl*t2 

nMin=l 

.05-.001+ytn-n> 

utnMin>B{:200J 

.0002+utn-n-.03 


ytnMin>B{:50J 
wtnMiri> = 


2. Press [M] [format] I enter I to select Time axes format. 
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3. Press iwiNDOWl and set the variables as shown below. 

nMin=0 Xmin=0 Ymin=0 

nMax=400 Xmax=400 Ymax=300 

PlotStart=1 Xscl=100 Yscl=100 

PlotStep=1 

4. Press IGRAPHI to graph the sequence. 



5. Press ItraceI [T] to individually trace the number of rabbits (u(n)) and 
foxes (v(n)) over time (n). 

Tip: Press a number, and then press I enter I to jump to a specific n value 
(month) while in trace. 

u=ut>o-l)+tl+.OE-.001+vt_ 

n=20l 


6. Press [M] [format] [►] [►] I enter I to select uv axes format. 
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7. Press iwiNDOWl and change these variables as shown below. 

Xmin=84 Ymin=25 

Xmax=237 Ymax=75 

Xscl=50 Yscl=10 

8. Press ItraceI . Trace both the number of rabbits (X) and the number of 
foxes (Y) through 400 generations. 

Note: When you press ItraceL the equation 
for u is displayed in the top-left corner. Press 
0 or 0 to see the equation for v. 
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Comparing TI-83 Plus and TI-82 Sequence 
Variables 


Sequences and Window Variables 

Refer to the table if you are familiar with the TI-82. It shows TI-83 Plus 
sequences and sequence window variables, as well as their TI-82 
counterparts. 


TI-83 Plus 

TI-82 

In the Y= editor: 

u(n) 

u(nMin) 

v(n) 

vfnMin) 

w(n) 

w(nMin) 

Un 

UnStart (window variable) 

Vn 

VnStart (window variable) 

not available 

not available 

In the window editor: 

nMin 

nMax 

PlotStart 

PlotStep 

nStart 

nMax 

nMin 

not available 
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Keystroke Differences Between TI-83 Plus 
and TI-82 

Sequence Keystroke Changes 


Refer to the table if you are familiar with the TI-82. It compares 
TI-83 Plus sequence-name syntax and variable syntax with TI-82 
sequence-name syntax and variable syntax. 


TI-83 Plus/TI-82 

On TI-83 Plus, press: 

On TI-82, press: 

nl n 

lX,T,0,nl 

[n] 

u(n) / Un 

[M [u] 

[OlXJ,0,/7|[]] 

[Y-VARS] [4] m 

v(n) / Vn 

[v] 

[OIXJ,0,/7|[]] 

\M\ [Y-VARS] [4] [2] 

w(n) 

12ndI [w] 

[OlXJ,0,/7|[]] 

not available 

u(n-1)/Un-1 

[M [u] 

[0 IX, t,0,/7| □[!][]] 

[M [Un-r] 

v(n-1)/Vn-1 

[M [v] 

[0 IX, t,0,/7| □[!][]] 

[M [V/i-r] 

w(n-1) 

12nd I [w] 

[OlX,T,0,n| □[!][]] 

not available 
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Chapter Z 
Tables 


Getting Started; Roots of a Function 

Getting Started is a fast-paced introduction. Read the chapter for detaiis. 

Evaiuate the function Y = - 2X at each integer between -10 and 10. How many 

sign changes occur, and at what X vaiues? 


1. Press I MODE I 0 0 0 I ENTER I to Set Func graphing 
mode. 


2. Press [0. Press ixj.e,/?! I math I 3 to select 3. 
Then press 0 2 |x,T,e,/7| to enter the function 

Yi=X3-2X. 


Pl^tl Pl*t2 

WiBX5-2X 
W2 = 

Ws = 

Wh = 

We = 

Wfi = 


3. Press [Ml [tblset] to display the table setup 
screen. Press O 10 1 enter | to set TblStart=-10. 
Press 1 I ENTER I to set ATbl=l. 


TABLE SETUP 
TblStart=-10 
iTbl=l 
Indpnt: 
Depend: 


Ask 

Ask 
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Press I ENTER I to select Indpnt: Auto 
(automatically generated independent values). 
Press 0 I ENTER I to select Depend: Auto 
(automatically generated dependent values). 


4. Press [M] [table] to display the table screen. 


X 

Vi 



-9B0 


-3 

■?11 


■B 

■HBfi 


■7 



■fi 

■EOH 


-3 

■HE 


■H 

■Efi 


1 

1 

II 

X 


5. Press 0 until you see the sign changes in the 
value of Yi. How many sign changes occur, and 
at what X values? 


X 

Vi 


■5 

■El 


-1 

■H 


■1 

1 


0 

0 


1 

■1 



H 



El 


_1 
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Setting Up the Table 

TABLE SETUP Screen 

To display the table setup screen, press [Ml [tblset]. 


TRBLE SETUP 
TblStart=0 
iTbl=l 
Indpnt: 
Depend: 


Rsk 

Rsk 


TbIStart, ATbl 

TbIStart (table start) defines the initial value for the independent variable. 
TbIStart applies only when the independent variable is generated 
automatically (when Indpnt: Auto is selected). 

ATbl (table step) defines the increment for the independent variable. 
Note: In Seq mode, both TbIStart and ATbl must be integers. 
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Indpnt: Auto, Indpnt: Ask, Depend: Auto, Depend: Ask 


Selections 

Table Characteristics 

Indpnt: Auto 
Depend: Auto 

Values are displayed automatically in both the 
independent-variable column and in all dependent- 
variable columns. 

Indpnt: Ask 
Depend: Auto 

The table is empty; when you enter a value for the 
independent variable, all corresponding dependent- 
variable values are calculated and displayed 
automatically. 

Indpnt: Auto 
Depend: Ask 

Values are displayed automatically for the independent 
variable; to generate a value for a dependent variable, 
move the cursor to that cell and press 1 enter 1 . 

Indpnt: Ask 
Depend: Ask 

The table is empty; enter values for the independent 
variable; to generate a value for a dependent variable, 
move the cursor to that cell and press 1 enter 1 . 


Setting Up the Table from the Home Screen or a Program 

To store a value to TbIStart, ATbl, or TbIInput from the home screen or a 
program, select the variable name from the vars table secondary menu. 
TbIInput is a list of independent-variable values in the current table. 

When you press [Ml [tblset] in the program editor, you can select 

IndpntAuto, IndpntAsk, DependAuto, and DependAsk. 
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Defining the Dependent Variables 


Defining Dependent Variabies from the Y= Editor 

In the Y= editor, enter the functions that define the dependent variables. 
Only functions that are selected in the Y= editor are displayed in the 
table. The current graphing mode is used. In Par mode, you must define 
both components of each parametric equation (Chapter 4). 

Editing Dependent Variabies from the Tabie Editor 

To edit a selected Y= function from the table editor, follow these steps. 

1. Press [Ml [table] to display the table, then press [►] or 0 to move the 
cursor to a dependent-variable column. 

2. Press 0 until the cursor is on the function name at the top of the 
column. The function is displayed on the bottom line. 


X 



0 

0 


1 

-1 


1 

H 


5 

l± 


H 

EG 


E 

HE 


G 

EOH 


ViBX5- 

-2X 
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3. Press I enter I . The cursor moves to the bottom line. Edit the function. 



4. Press I enter I or 0. The new values are calculated. The table and the 
Y= function are updated automatically. 



Note: You also can use this feature to view the function that defines a 
dependent variable without having to leave the table. 
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Displaying the Table 


The Table 

To display the table, press [Ml [table]. 


Dependent-variable 
values in the second 
and third columns 


Current cell’s full value 

Note: The table abbreviates the values, if necessary. 

Independent and Dependent Variables 

The current graphing mode determines which independent and 
dependent variables are displayed in the table (Chapter 1). In the table 
above, for example, the independent variable X and the dependent 
variables Yi and Y 2 are displayed because Func graphing mode is set. 


Current cell 


Independent-variable 
values in the first columrT 


X 

Vi 

Ve 

10 

Kxia 

■HB.l? 

11 


-EH.Bfi 

±l 


-EP.BB 

15 

-E5.BB 

-B5.BB 

IH 

-EB.9B 

-BB.9B 

IE 


-fiB.S 

IG 

■fiH.EB 


Vi=-39.173120459 
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Graphing Mode 

Independent Variable 

Dependent Variable 

Func (function) 

X 

Yi through Yg, and Yo 

Par (parametric) 

T 

Xit/Yit through Xgt/Ybt 

Pol (polar) 

0 

ri through re 

Seq (sequence) 

n 

u(n), v(n), and w(n) 


Clearing the Table from the Home Screen or a Program 

From the home screen, select the CIrTable instruction from the catalog. 
To clear the table, press I enter I . 

From a program, select 9:ClrTable from the prgm i/o menu or from the 
CATALOG. The table is cleared upon execution. If IndpntAsk is selected, 
all independent and dependent variable values on the table are cleared. 
If DependAsk is selected, all dependent variable values on the table are 
cleared. 

Scrolling Independent-Variable Values 

If Indpnt: Auto is selected, you can press 0 and 0 in the independent- 
variable column to display more values. As you scroll the column, the 
corresponding dependent-variable values also are displayed. All 
dependent-variable values may not be displayed if Depend: Ask is 
selected. 
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X 

Vi 

V 3 


0 

0 

1 

■1 

■5 

i 

H 

0 

3 

£1 

IE 

H 

EG 

HB 

£ 

HE 

lOE 

G 

EOH 

±31 

X=0 


X 

Vi 

V3 


1 

5 

0 

0 

0 

1 

■1 

■5 

£ 

H 

0 

5 

l± 

IE 

H 

EG 

HB 

E 

HE 

lOE 

X 

II 

1 

1—t 


Note: You can scroll back from the value entered for Tbistart. As you scroll, 
Tbistart is updated automatically to the value shown on the top line of the table. 
In the example above, Tbistart=o and ATbi=i generates and displays values of 
x=o,..., 6; but you can press 0 to scroll back and display the table for x=-i, ..., 5. 

Displaying Other Dependent Variables 

If you have defined more than two dependent variables, the first two 
selected Y= functions are displayed initially. Press H or 0 to display 
dependent variables defined by other selected Y= functions. The 
independent variable always remains in the left column, except during a 
trace with Par graphing mode and G-T split-screen mode set. 


X 

V3 

V3 

■H 

■H 


-3 

-fi 

-IB 

-1 

■G 

■10 

■1 

■H 

■H 

0 

0 

0 

1 

6 

3 

1 

IH 

1 

V3=-2S 


Tip: To simultaneously display two dependent variables on the table that are not 
defined as consecutive Y= functions, go to the Y= editor and deselect the Y= 
functions between the two you want to display. For example, to simultaneously 
display Y4 and Y7 on the table, go to the Y= editor and deselect Ys and Ye. 
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Chapter 8: 

Draw Instructions 


Getting Started; Drawing a Tangent Line 


Getting Started is a fast-paced introduction. Read the chapter for detaiis. 


Suppose you want to find the equation of the tangent iine at X = ^[2/2 for the 
function Y = sin(X). 


Before you begin, select Radian and Func mode 
from the mode screen, if necessary. 

1. Press [Y=] to display the Y= editor. Press 
|x,T,e,/7| Q] to store sin(X) in Y 1 . 

2. Press IZOOMI 7 to select 7:ZTrig, which graphs 
the equation in the Zoom Trig window. 


n*ti 

WiBsintX> 
We = 

Ws = 

Wh = 

We = 

Wfi = 

W?= _ 
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3. Press [M] [draw] 5 to select 5:Tangent(. The 
tangent instruction is initiated. 


4. Press [M] M 2 Q] [T| 2. 


5. Press I enter I . The tangent line is drawn; the X 
value and the tangent-line equation are 
displayed on the graph. 






K=.?0?10fi?B 

S?K+.llEOfiE 
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Using the DRAW Menu 


DRAW Menu 

To display the draw menu, press [ 2 ^ [draw]. The TI-83 Plus’s 
interpretation of these instructions depends on whether you accessed 
the menu from the home screen or the program editor or directly from a 
graph. 


DRAW POINTS 

STO 

1:ClrDraw 

Clears all drawn elements. 

2:Line( 

Draws a line segment between 2 points. 

3:Horizontal 

Draws a horizontal line. 

4:Vertical 

Draws a vertical line. 

5:Tangent( 

Draws a line segment tangent to a function 

6:DrawF 

Draws a function. 

7:Shade( 

Shades an area between two functions. 

8:Drawinv 

Draws the inverse of a function. 

9 : C i r c 1 e ( 

Draws a circle. 

0:Text( 

Draws text on a graph screen. 

A: Pen 

Activates the free-form drawing tool. 
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Before Drawing on a Graph 

The DRAW instructions draw on top of graphs. Therefore, before you use 
the DRAW instructions, consider whether you want to perform one or more 
of the following actions. 

• Change the mode settings on the mode screen. 

• Change the format settings on the format screen. 

• Enter or edit functions in the Y= editor. 

• Select or deselect functions in the Y= editor. 

• Change the window variable values. 

• Turn stat plots on or off. 

• Clear existing drawings with CIrDraw. 

Note: If you draw on a graph and then perform any of the actions listed above, 
the graph is replotted without the drawings when you display the graph again. 

Drawing on a Graph 

You can use any draw menu instructions except Drawinv to draw on 
Func, Par, Pol, and Seq graphs. Drawinv is valid only in Func graphing. 

The coordinates for all draw instructions are the display’s x-coordinate 
and y-coordinate values. 
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You can use most draw menu and draw points menu instructions to 
draw directly on a graph, using the cursor to identify the coordinates. 
You also can execute these instructions from the home screen or from 
within a program. If a graph is not displayed when you select a draw 
menu instruction, the home screen is displayed. 
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Clearing Drawings 


Clearing Drawings When a Graph Is Displayed 

All points, lines, and shading drawn on a graph with draw instructions 
are temporary. 

To clear drawings from the currently displayed graph, select l:ClrDraw 
from the draw menu. The current graph is replotted and displayed with 
no drawn elements. 

Clearing Drawings from the Home Screen or a Program 

To clear drawings on a graph from the home screen or a program, begin 
on a blank line on the home screen or in the program editor. Select 
l:ClrDraw from the draw menu. The instruction is copied to the cursor 
location. Press UnTer]. 

When CIrDraw is executed, it clears all drawings from the current graph 
and displays the message Done. When you display the graph again, all 
drawn points, lines, circles, and shaded areas will be gone. 

CIrDraw 

Done 

Note: Before you clear drawings, you can store them with storePic. 
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Drawing Line Segments 


Drawing a Line Segment Directly on a Graph 

To draw a line segment when a graph is displayed, follow these steps. 

1 . Select 2:Line( from the draw menu. 

2. Place the cursor on the point where you want the line segment to 
begin, and then press I enter I . 

3. Move the cursor to the point where you want the line segment to end. 
The line is displayed as you move the cursor. Press I enter I . 




/ 

V=G.HE1G1£9 


To continue drawing line segments, repeat steps 2 and 3. To cancel 
Line(, press ICLEARI . 
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Drawing a Line Segment from the Home Screen or a Program 


Line( also draws a line segment between the coordinates [xi,Yl) and 
{X2,Y2). The values may be entered as expressions. 


Ux\e{Xl,Yl,X2,Y2) 

LlneTeTlTsTgyF 



To erase a line segment, enter Ur\e{xi,Yl,X2,Y2,Q) 



/ 

/■. . 
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Drawing Horizontal and Vertical Lines 


Drawing a Line Directly on a Graph 

To draw a horizontal or vertical line when a graph is displayed, follow 

these steps. 

1. Select 3:Horizontal or 4:Vertical from the draw menu. A line is 
displayed that moves as you move the cursor. 

2. Place the cursor on the y-coordinate (for horizontal lines) or 
x-coordinate (for vertical lines) through which you want the drawn line 
to pass. 

3. Press I enter I to draw the line on the graph. 








K=-E.?fiEE 

Z? 

V=H.195EHBH 


To continue drawing lines, repeat steps 2 and 3. 
To cancel Horizontal or Vertical, press ICLEARI . 
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Drawing a Line from the Home Screen or a Program 

Horizontal (horizontal line) draws a horizontal line at \=y. y can be an 
expression but not a list. 

Horizontal j 

Vertical (vertical line) draws a vertical line at X=x. x can be an expression 
but not a list. 


Vertical x 


To instruct the TI-83 Plus to draw more than one horizontal or vertical 
line, separate each instruction with a colon (:). 


Horizonta1 7:Ver 
tical 4:Vertical 

51 
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Drawing Tangent Lines 


Drawing a Tangent Line Directly on a Graph 

To draw a tangent line when a graph is displayed, follow these steps. 

1 . Select 5:Tangent( from the draw menu. 

2. Press 0 and 0 to move the cursor to the function for which you want 
to draw the tangent line. The current graph’s Y= function is displayed 
in the top-left corner, if ExprOn is selected. 

3. Press 0 and 0 or enter a number to select the point on the function at 
which you want to draw the tangent line. 

4. Press I enter I . In Func mode, the X value at which the tangent line was 
drawn is displayed on the bottom of the screen, along with the 
equation of the tangent line. In all other modes, the dy/dx value is 
displayed. 
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Tip: Change the fixed decimal setting on the mode screen if you want to see 
fewer digits displayed for x and the equation for y. 

Drawing a Tangent Line from the Home Screen or a Program 

Tangent( (tangent line) draws a line tangent to expression in terms of X, 
such as Yi or x^, at point x=value. X can be an expression, expression is 
interpreted as being in Func mode. 
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Drawing Functions and Inverses 


Drawing a Function 

DrawF (draw function) draws expression as a function in terms of X on the 
current graph. When you select 6:DrawF from the draw menu, the 
TI-83 Plus returns to the home screen or the program editor. DrawF is not 
interactive. 


DrawF expression 

DrawF Vi-5I 



Note: You cannot use a list in expression to draw a family of curves. 


Drawing an Inverse of a Function 

Drawinv (draw inverse) draws the inverse of expression by plotting X values 
on the y-axis and Y values on the x-axis. When you select 8:Drawlnv from 
the DRAW menu, the TI-83 Plus returns to the home screen or the 
program editor. Drawinv is not interactive. Drawinv works in Func mode 
only. 
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Note: You cannot use a list in expression to draw a family of curves. 
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Shading Areas on a Graph 


Shading a Graph 

To shade an area on a graph, select 7:Shade( from the draw menu. The 
instruction is pasted to the home screen or to the program editor. 

Shade( draws lowerfunc and upperfunc in terms of X on the current graph 
and shades the area that is specifically above lowerfunc and below 
upperfunc. Only the areas where lowerfunc < upperfunc are shaded. 

xiefl and Xright, if included, specify left and right boundaries for the 
shading, xieft and Xright must be numbers between Xmin and Xmax, 
which are the defaults. 

pattern specifies One of four shading patterns. 


pattern='\ 
pattern =2 
pattern =3 
pattern =4 

vertical (default) 
horizontal 

negative—slope 45° 
positive—slope 45° 
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patres specifies one of eight shading resolutions. 


pat res=^ 
patres =2 
patres=3 
patres=4 
patres=5 
patres=6 
patres=7 
patres=8 


shades every pixel (default) 
shades every second pixel 
shades every third pixel 
shades every fourth pixel 
shades every fifth pixel 
shades every sixth pixel 
shades every seventh pixel 
shades every eighth pixel 


S\\Bi6e{lowerfunc,upperfunc[,Xleft,Xright,pattern,patres]) 


Shade<X5-SX,X-2> 
:ShadetX-2,X5-SX 
, -Z,2,2,Z'> 
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Drawing Circles 


Drawing a Circle Directly on a Graph 

To draw a circle directly on a displayed graph using the cursor, follow 
these steps. 

1. Select 9:Circle( from the draw menu. 

2. Place the cursor at the center of the circle you want to draw. Press 

I ENTER I . 

3. Move the cursor to a point on the circumference. Press I enter I to draw 
the circle on the graph. 






K=0 




Note: This circle is displayed as circular, regardless of the window variable 
values, because you drew it directly on the display. When you use the Circie( 
instruction from the home screen or a program, the current window 
variables may distort the shape. 
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To continue drawing circles, repeat steps 2 and 3. To cancel Circle(, 
press ICLEARI . 


Drawing a Circle from the Home Screen or a Program 

Circlet draws a circle with center {x,Y) and radius. These values can be 
expressions. 


Circle(X, Y, radius) 
Circlet0,0,7>l 



Tip: When you use Circlet on the home screen or from a program, the current 
window values may distort the drawn circle. Use zsquare tChapter 3) before 
drawing the circle to adjust the window variables and make the circle circular. 
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Placing Text on a Graph 


Placing Text Directly on a Graph 

To place text on a graph when the graph is displayed, follow these steps. 

1 . Select 0:Text( from the draw menu. 

2. Place the cursor where you want the text to begin. 

3. Enter the characters. Press IalphaI or [Ml [a-lock] to enter letters and 
0. You may enter TI-83 Plus functions, variables, and instructions. 

The font is proportional, so the exact number of characters you can 
place on the graph varies. As you type, the characters are placed on 
top of the graph. 

To cancel Text(, press ICLEARI . 

Placing Text on a Graph from the Home Screen or a Program 

Text( places on the current graph the characters comprising value, which 
can include TI-83 Plus functions and instructions. The top-left corner of 
the first character is at pixel {ww,column), where row is an integer between 
0 and 57 and column is an integer between 0 and 94. Both row and column 
can be expressions. 
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■m 


T ext(roH', column, value, value...) 


value can be text enclosed in quotation marks ( " ), or it can be an 
expression. The TI-83 Plus will evaluate an expression and display the 
result with up to 10 characters. 




Split Screen 

On a Horiz split screen, the maximum value for row is 25. On a G-T split 
screen, the maximum value for row is 45, and the maximum value for 

column is 46. 
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Using Pen to Draw on a Graph 


Using Pen to Draw on a Graph 

Pen draws directly on a graph only. You cannot execute Pen from the 
home screen or a program. 

To draw on a displayed graph, follow these steps. 

1 . Select A:Pen from the draw menu. 

2. Place the cursor on the point where you want to begin drawing. Press 
I ENTER I to turn on the pen. 

3. Move the cursor. As you move the cursor, you draw on the graph, 
shading one pixel at a time. 

4. Press I enter I to turn off the pen. 

For example. Pen was used to create the arrow pointing to the local 
minimum of the selected function. 

Note: To continue drawing on the graph, move the 
cursor to a new position where you want to begin 
drawing again, and then repeat steps 2, 3, and 4. To 
cancel Pen, press IclearI . 
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Drawing Points on a Graph 


DRAW POINTS Menu 

To display the draw points menu, press [Ml [draw] [►]. The TI-83 Plus’s 
interpretation of these instructions depends on whether you accessed 
this menu from the home screen or the program editor or directly from a 
graph. 


DRAW POINTS STO 
yPt-0n( 

Turns on a point. 

2:Pt-0ff( 

Turns off a point. 

3:PtChanget 

Toggles a point on or off. 

4:Pxl-0n( 

Turns on a pixel. 

5:Pxl-Off( 

Turns off a pixel. 

6:Pxl-Changet 

Toggles a pixel on or off. 

7:pxl-Test( 

Returns 1 if pixel on, 0 if pixel off. 


Drawing Points Directiy on a Graph with Pt-On( 

To draw a point on a graph, follow these steps. 

1. Select 1 :Pt-On( from the draw points menu. 

2. Move the cursor to the position where you want to draw the point. 
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3. Press I enter I to draw the point. 



* 


V=H.B5B?0B? 


To continue drawing points, repeat steps 2 and 3. To cancel Pt-On(, 
press ICLEARI . 

Erasing Points with Pt-Off( 

To erase (turn off) a drawn point on a graph, follow these steps. 

1. Select 2:Pt-Off( (point off) from the draw points menu. 

2. Move the cursor to the point you want to erase. 

3. Press I enter I to erase the point. 

To continue erasing points, repeat steps 2 and 3. To cancel Pt-Off(, 
press ICLEARI . 
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Changing Points with Pt-Change( 

To change (toggle on or off) a point on a graph, follow these steps. 

1 . Select 3:Pt-Change( (point change) from the draw points menu. 

2. Move the cursor to the point you want to change. 

3. Press I enter I to change the point’s on/off status. 

To continue changing points, repeat steps 2 and 3. To cancel Pt-Change(, 
press ICLEARI . 

Drawing Points from the Home Screen or a Program 

Pt-On( (point on) turns on the point at (X=x,Y=y). Pt-Off( turns the point off. 
Pt-Change( toggles the point on or off. mark is optional; it determines the 
point’s appearance; specify 1, 2, or 3, where: 

1 = • (dot; default) 2 = □ (box) 3 = + (cross) 

Pt-On(x,y/, mark]) 

Pt-Of f (x, y[, mark]) 

Pt-Change(x,y) 
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Note: If you specified mark to turn on a point with Pt-On(, you must specify mark 
when you turn off the point with Pt-Off(. Pt-Change( does not have the mark 
option. 
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Drawing Pixels 


TI-83 Plus Pixels 

A pixel is a square dot on the TI-83 Plus display. The Pxl- (pixel) 
instructions let you turn on, turn off, or reverse a pixel (dot) on the graph 
using the cursor. When you select a pixel instruction from the draw 
POINTS menu, the TI-83 Plus returns to the home screen or the program 
editor. The pixel instructions are not interactive. 




y 



Turning On and Off Pixels with Pxl-On( and Pxl-Off( 

Pxl-On( (pixel on) turns on the pixel at {row,column), where row is an 
integer between 0 and 62 and column is an integer between 0 and 94. 

Pxl-Off( turns the pixel off. Pxl-Change( toggles the pixel on and off. 

Px\-On{row,column) 

Px\-Oii{row,column) 

Px\-Cy\ange{row,column) 
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Using pxl-Test( 


pxl-Test( (pixel test) returns 1 if the pixel at {row,column) is turned on or 0 if 
the pixel is turned off on the current graph, row must be an integer 
between 0 and 62. column must be an integer between 0 and 94. 

pxl-T es\{row,column) 


Split Screen 

On a Horiz split screen, the maximum value for row is 30 for Pxl-On(, 
Pxl-Off(, Pxl-Change(, and pxl-Test(. 

On a G-T split screen, the maximum value for row is 50 and the maximum 
value for column is 46 for Pxl-On(, Pxl-Off(, Pxl-Change(, and pxl-Test(. 
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storing Graph Pictures (Pic) 


DRAW STO Menu 

To display the draw sto menu, press [Ml [draw] 0. When you select an 
instruction from the draw sto menu, the TI-83 Plus returns to the home 
screen or the program editor. The picture and graph database 
instructions are not interactive. 


DRAW POINTS STO 

I^StorePi c Stores the current picture. 

2: Recall Pic Recalls a saved picture. 

3: storeGDB Stores the current graph database. 

4: RecaiiGDB _Recalls a saved graph database. 


Storing a Graph Picture 

You can store up to 10 graph pictures, each of which is an image of the 
current graph display, in picture variables Picl through Pic9, or PicO. 
Later, you can superimpose the stored picture onto a displayed graph 
from the home screen or a program. 
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A picture includes drawn elements, plotted functions, axes, and tick 
marks. The picture does not include axes labels, lower and upper bound 
indicators, prompts, or cursor coordinates. Any parts of the display 
hidden by these items are stored with the picture. 

To store a graph picture, follow these steps. 

1. Select 1 :StorePic from the draw sto menu. StorePic is pasted to the 
current cursor location. 

2. Enter the number (from 1 to 9, or 0) of the picture variable to which 
you want to store the picture. For example, if you enter 3, the 
TI-83 Plus will store the picture to Pic3. 

iStorePic 3 | 


Note: You also can select a variable from the picture secondary menu 
( IVARSI 4). The variable is pasted next to storePic. 

3. Press I enter I to display the current graph and store the picture. 


TI-83 Plus 


Draw Instructions 


240 



Recalling Graph Pictures (Pic) 


Recalling a Graph Picture 

To recall a graph picture, follow these steps. 

1. Select 2:RecallPic from the draw sto menu. RecallPic is pasted to the 
current cursor location. 

2. Enter the number (from 1 to 9, or 0) of the picture variable from which 
you want to recall a picture. For example, if you enter 3, the 

TI-83 Plus will recall the picture stored to Pic3. 

RecallPic 3 

Note: You also can select a variable from the picture secondary menu 
( IVARSI 4). The variable is pasted next to RecallPic. 

3. Press I enter I to display the current graph with the picture 
superimposed on it. 

Note: Pictures are drawings. You cannot trace a curve that is part of a picture. 

Deleting a Graph Picture 

To delete graph pictures from memory, use the MEMORY MANAGEMENT 
/DELETE secondary menu (Chapter 18). 
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storing Graph Databases (GDB) 


What Is a Graph Database? 

A graph database (gdb) contains the set of elements that defines a 
particular graph. You can recreate the graph from these elements. You 
can store up to 10 gobs in variables GDB1 through GDB9, or GDBO and 
recall them to recreate graphs. 

A GDB stores five elements of a graph. 

• Graphing mode 

• Window variables 

• Format settings 

• All functions in the Y= editor and the selection status of each 

• Graph style for each Y= function 

GDBs do not contain drawn items or stat plot definitions. 

Storing a Graph Database 

To store a graph database, follow these steps. 

1. Select 3:StoreGDB from the draw sto menu. StoreGDB is pasted to 
the current cursor location. 


TI-83 Plus 


Draw Instructions 


242 



2. Enter the number (from 1 to 9, or 0) of the gdb variable to which you 
want to store the graph database. For example, if you enter 7, the 
TI-83 Plus will store the gdb to GDB7. 

StoreGDB 7 

Note: You also can select a variable from the GDB secondary menu 
( IVARSI 3). The variable is pasted next to StoreGDB. 

3. Press I enter I to store the current database to the specified gdb 
variable. 
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Recalling Graph Databases (GDB) 


Recalling a Graph Database 

CAUTION: When you recall a gdb, it replaces all existing Y= functions. 
Consider storing the current Y= functions to another database before 
recalling a stored GDB. 

To recall a graph database, follow these steps. 

1. Select 4:RecallGDB from the draw sto menu. RecalIGDB is pasted to 
the current cursor location. 

2. Enter the number (from 1 to 9, or 0) of the gdb variable from which 
you want to recall a gdb. For example, if you enter 7, the TI-83 Plus 
will recall the gdb stored to GDB7. 

RecalIGDB 7 

Note: You also can select a variable from the gdb secondary menu 
( IVARSI 3). The variable is pasted next to RecalIGDB. 

3. Press I enter I to replace the current gdb with the recalled gdb. The 
new graph is not plotted. The TI-83 Plus changes the graphing mode 
automatically, if necessary. 
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Deleting a Graph Database 

To delete a GDB from memory, use the MEMORY MANAGEMENT/DELETE 
secondary menu (Chapter 18). 
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Chapter 9: 

Split Screen 

Getting Started; Exploring the Unit Circle 


Getting Started is a fast-paced introduction. Read the chapter for detaiis. 

Use G-T (graph-tabie) spiit-screen mode to expiore the unit circie and its 
reiationship to the numeric vaiues for the commoniy used trigonometric angies 
of 0°, 30°, 45°, 60°, 90°, and so on. 


1 . Press IMODEl to display the mode screen. Press ^ 

0 0 0 1 ENTER 1 to select Degree mode. Press hi 

0 lENTERI to select Par (parametric) qraohinq ^ 

mode. W 

133! Sci En9 

Har01234567S9 

lian 

1C I^S Kol 

igmafe Dot 

Sinul 

IJ a+bt 

1 Horiz Dai 

Press hi hi hi hi 1 ► 11 ► 1 lENTERI to select G-T 
(graph-table) split-screen mode. 

2. Press [Ml LformatJ to display the format screen. IC 

Press 0 0 0 0 0 0 lENTERI to select ExprOff. 1| 

flHSPolarGC 
jI0S CoordOff 
SiSS GridOn 
IjrnxesOff 
"Inin Label On 


>nun i^BiaamH 
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3. Press [y=] to display the Y= editor for Par 

graphing mode. Press icosi |x,t,0,/7| \T\ I enter I to 
store cos(T) to Xit. Press [sH \x,ie,n\ Q] I enter I 
to store sin(T) to Yit. 


Pl^tl Pl*t2 

^XiTBcostT> 

ViTBsin(T> 

= 

V2t = 

\X3t = 

VST = 

^Xht = 


4. Press IWINDOWI to display the window editor. 
Enter these values for the window variables. 


Tmin=0 

Tmax=360 

Tstep=15 


Xmin=-2.3 

Xmax=2.3 

Xscl=1 


Ymin=-2.5 

Ymax=2.5 

Yscl=1 


5. Press ItraceI . On the left, the unit circle is 
graphed parametrically in Degree mode and the 
trace cursor is activated. When T=0 (from the 
graph trace coordinates), you can see from the 
table on the right that the value of Xit (cos(T)) is 
1 and Y 1 T (sin(T)) is 0. Press [T] to move the 
cursor to the next 15° angle increment. As you 
trace around the circle in steps of 15°, an 
approximation of the standard value for each 
angle is highlighted in the table. 


, r 

1 

> , 

X 

H 

V1T 

.?0?1 

.E 

.ISEE 

0 

0 

a 

.?0?1 

.BEG 

1 

T=50 

u— 

J 

u 

1 n-.DDDVt?n 

|V=.E 1 

1 1 
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Using Split Screen 


Setting a Split-Screen Mode 


To set a split-screen mode, press I mode I , and then move the cursor to the 
bottom line of the mode screen. 


• Select Horiz (horizontal) to display the graph screen and another 
screen split horizontally. 


• Select G-T (graph-table) to display the graph screen and table screen 
split vertically. 



onnecTL-e 


e^uentia 


Sci En9 
01234567S9 
Degree 
ar Pol Se^ 
! Dot 
U Sinul 
a+bl. re-^ei. 
Horiz Dai 








Plotl Plots 

Plots 

WiBsin(XO 







X 

Vi 

.S 

0 

.01 

.OH 

.0B99 

.SH7H 

.SEES 

W 



H=0 


The split screen is activated when you press any key that applies to 
either half of the split screen. 
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Some screens are never displayed as split screens. For example, if you 
press IMODEI in Horiz or G-T mode, the mode screen is displayed as a full 
screen. If you then press a key that displays either half of a split screen, 
such as ITRACEI , the split screen returns. 

When you press a key or key combination in either Horiz or G-T mode, 
the cursor is placed in the half of the display for which that key applies. 
For example, if you press ItraceI , the cursor is placed in the half in which 
the graph is displayed. If you press \M\ [table], the cursor is placed in the 
half in which the table is displayed. 

The TI-83 Plus will remain in split-screen mode until you change back to 
Full screen mode. 
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Horiz (Horizontal) Split Screen 


Horiz Mode 

In Horiz (horizontal) split-screen mode, a horizontal line splits the screen 
into top and bottom halves. 






Plotl Plots 

Plots 

WiBsin(XO 





The top half displays the graph. 

The bottom half displays any of these editors. 

• Home screen (four lines) 

• Y= editor (four lines) 

• Stat list editor (two rows) 

• Window editor (three settings) 

• Table editor (two rows) 
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Moving from Half to Half in Horiz Mode 

To use the top half of the split screen: 

• Press IgMphI or lTRACE] . 

• Select a zoom or calc operation. 

To use the bottom half of the split screen: 

• Press any key or key combination that displays the home screen. 

• Press [Y=] (Y= editor). 

• Press ISTATII ENTER I (stat list editor). 

• Press IWINDOWI (window editor). 

• Press [Ml [table] (table editor). 

Full Screens in Horiz Mode 

All other screens are displayed as full screens in Horiz split-screen mode 

To return to the Horiz split screen from a full screen when in Horiz mode, 
press any key or key combination that displays the graph, home screen, 
Y= editor, stat list editor, window editor, or table editor. 
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G-T (Graph-Table) Split Screen 


G-T Mode 

In G-T (graph-table) split-screen mode, a vertical line splits the screen 
into left and right halves. 




X 

Vi 

.s 

0 

.01 

.OH 

.0B99 

.£H7H 

.5555 

w 



n=o 


The left half displays the graph. 

The right half displays the table. 

Moving from Half to Half in G-T Mode 

To use the left half of the split screen: 

• Press IgMphI or lTRACEl . 

• Select a zoom or calc operation. 

To use the right half of the split screen, press [Ml [table]. 
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Using ItraceI in G-T Mode 


As you move the trace cursor along a graph in the split screen’s left half 
in G-T mode, the table on the right half automatically scrolls to match the 
current cursor values. 


V1=5inCK) 1 

X 

Vi 



0 

0 




• EfiHS 




■ EOBB 

Rim 



1.0? 

.B??E 



l.JJ? 




l.BOE 

.999H 

K=.B0EH?£0H 







Note: When you trace in Par graphing mode, both components of an equation 
(XnT and YnT) are displayed in the two columns of the table. As you trace, the 
current value of the independent variable t is displayed on the graph. 

Full Screens in G-T Mode 

All screens other than the graph and the table are displayed as full 
screens in G-T split-screen mode. 

To return to the G-T split screen from a full screen when in G-T mode, 
press any key or key combination that displays the graph or the table. 
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TI-83 Plus Pixels in Horiz and G-T Modes 

TI-83 Plus Pixels in Horiz and G-T Modes 



E ^ 

CO.Hfi) 

X 


50 

HE 

GO 

?S 

90 



> 


H=0 








Note: Each set of numbers in parentheses above represents the row and 
column of a corner pixel, which is turned on. 


DRAW POINTS Menu Pixel Instructions 
For Pxl-On(, Pxl-Off(, Pxl-Change(, and pxl-Test(: 

• In Horiz mode, row must be <30; column must be <94. 

• In G-T mode, row must be <50; column must be <46. 

Px\-Ov\{row,column) 


DRAW Menu Text( Instruction 

For the Text( instruction: 

• In Horiz mode, row must be <25; column must be <94. 
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• In G-T mode, row must be <45; column must be <46. 


lexMj-ow,column, "text") 

PRGM I/O Menu Output( Instruction 

For the Output( instruction; 

• In Horiz mode, row must be <4; column must be <16. 

• In G-T mode, row must be <8; column must be <16. 

Output{row,column,”text”) 

Setting a Spiit-Screen Mode from the Home Screen or a Program 
To set Horiz or G-T from a program, follow these steps. 

1. Press I MODE I while the cursor is on a blank line in the program editor, 

2. Select Horiz or G-T. 

The instruction is pasted to the cursor location. The mode is set when 
the instruction is encountered during program execution. It remains in 
effect after execution. 

Note: You also can paste Horiz or G-T to the home screen or program editor 
from the catalog (Chapter 15). 
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Chapter 10: 

Matrices 

Getting Started; Systems of Linear 
Equations 

Getting Started is a fast-paced introduction. Read the chapter for detaiis. 

Find the soiution of X + 2Y + 3Z = 3 and 2X + 3Y + 4Z = 3. On the Ti-83 Pius, you 
can soive a system of iinear equations by entering the coefficients as eiements in 
a matrix, and then using rref( to obtain the reduced row-echeion form. 


1. Press [Ml [matrix]. Press H H to display the 
MATRX EDIT menu. Press 1 to select 1 : [A]^ 

2. Press 2 1 enter I 4 1 enter I to define a 2x4 matrix. 
The rectangular cursor indicates the current 
element. Ellipses (...) indicate additional 
columns beyond the screen. 

3. Press 1 1 enter I to enter the first element. The 
rectangular cursor moves to the second column 
of the first row. 


MflTRIXtn] 

2 X4 

r (1 

0 

[ 0 0 

0 

1 J 1 =0 



MflTRIXtn] 

2 x4 

[ 1 

1 0 

[ 0 0 

0 

1 J 2=0 
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4. Press 2 1 enter I 3 1 enter I 3 1 enter l to complete the 
first row for X + 2Y + 3Z = 3. 

5. Press 2 1 enter I 3 1 enter I 4 1 enter l 3 1 ENTER I to enter 
the second row for 2X + 3Y + 4Z = 3. 


MflTRIXEfl] 2 x4 

.2 5 5 _] 

H 


2 j H=3 


6. Press [M] [QUIT] to return to the home screen. If 
necessary, press ICLEARI to clear the home 
screen. Press [Ml [matrix] [7] to display the 
MATRX MATH menu. Press 0 to wrap to the end 
of the menu. Select B:rref( to copy rref( to the 
home screen. 


Irref 


7. Press [M [matrix] 1 to select 1 : [A] from the -i - 3 i 

MATRX NAMES menu. Press HI [mRl . The [012 3 ]] 

reduced row-echelon form of the matrix is 
displayed and stored in Ans. 

1X-1Z = -3 therefore X =-3- 1 -Z 

1Y-i-2Z = 3 therefore Y = 3 - 2Z 
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Defining a Matrix 


What Is a Matrix? 

A matrix is a two-dimensional array. You can display, define, or edit a 
matrix in the matrix editor. The TI-83 Plus has 10 matrix variables, [A] 
through [J]. You can define a matrix directly in an expression. A matrix, 
depending on available memory, may have up to 99 rows or columns. 
You can store only real numbers in TI-83 Plus matrices. 

Selecting a Matrix 

Before you can define or display a matrix in the editor, you first must 
select the matrix name. To do so, follow these steps. 

1. Press [Ml [matrix] 0 to display the matrx edit menu. The dimensions 
of any previously defined matrices are displayed. 


NAMES 

MATH WO>l 

S 

[fl] 

[Bl 

2x4 

3: 

[C] 


4: 

[□] 


5: 

[El 


6: 

[F] 


74 

[Q] 
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2. Select the matrix you want to define. The matrx edit screen is 
displayed. 

MflTRIXEB] 1 XI 
[ 0 ] 


Accepting or Changing Matrix Dimensions 

The dimensions of the matrix {row x column) are displayed on the top line. 
The dimensions of a new matrix are 1 xi. You must accept or change the 
dimensions each time you edit a matrix. When you select a matrix to 
define, the cursor highlights the row dimension. 

• To accept the row dimension, press I enter I . 

• To change the row dimension, enter the number of rows (up to 99), 
and then press I enter I . 

The cursor moves to the column dimension, which you must accept or 
change the same way you accepted or changed the row dimension. 
When you press I enter I , the rectangular cursor moves to the first matrix 
element. 
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Viewing and Editing Matrix Elements 


Displaying Matrix Elements 

After you have set the dimensions of the matrix, you can view the matrix 
and enter values for the matrix elements. In a new matrix, all values are 
zero. 

Select the matrix from the matrx edit menu and enter or accept the 
dimensions. The center portion of the matrix editor displays up to seven 
rows and three columns of a matrix, showing the values of the elements 
in abbreviated form if necessary. The full value of the current element, 
which is indicated by the rectangular cursor, is displayed on the bottom 
line. 


MflTRIXtn] 

8 x4 

[ kSLIM 

■5.1HE 

15 

c -1 


0 

[ 0 

0 

0 

[ 0 

0 

BB 

[ l.B 

0 

0 

[ 0 

.BEPIH 

0 

[ 0 

0 

1 1 

1j1=3. 

141592653 


This is an 8 X 4 matrix. Ellipses in the left or right column indicate 
additional columns, t or i in the right column indicate additional rows. 
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Deleting a Matrix 

To delete matrices from memory, use the memory management/delete 
secondary menu (Chapter 18). 

Viewing a Matrix 

The matrix editor has two contexts, viewing and editing. In viewing 
context, you can use the cursor keys to move quickly from one matrix 
element to the next. The full value of the highlighted element is displayed 
on the bottom line. 

Select the matrix from the matrx edit menu, and then enter or accept the 
dimensions. 


MflTRIXtn] 

8 x4 

[ kSLIM 

■5.1HE 

15 

[ -1 

3.1H1G 

0 

[ 0 

0 

0 

[ 0 

0 

BB 

[ l.B 

0 

0 

[ 0 


0 

[ 0 

0 

1 1 

1j1=3. 

141592653 
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Viewing-Context Keys 


Key 

Function 

0 orH 

Moves the rectangular cursor within the current row 

0 or0 

Moves the rectangular cursor within the current column; 
on the top row, 0 moves the cursor to the column 
dimension; on the column dimension, 0 moves the 
cursor to the row dimension 

I ENTER I 

Switches to editing context; activates the edit cursor on 
the bottom line 

ICLEARI 

Switches to editing context; clears the value on the 
bottom line 

Any entry character 

Switches to editing context; clears the value on the 
bottom line; copies the character to the bottom line 

fM] [ins] 

Nothing 

n 

Nothing 


Editing a Matrix Eiement 

In editing context, an edit cursor is active on the bottom line. To edit a 
matrix element value, follow these steps. 

1. Select the matrix from the matrx edit menu, and then enter or accept 
the dimensions. 
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2. Press 0, 0, 0, and 0 to move the cursor to the matrix element you 
want to change. 

3. Switch to editing context by pressing I enterL ICLEARL or an entry key. 

4. Change the value of the matrix element using the editing-context 
keys described below. You may enter an expression, which is 
evaluated when you leave editing context. 

Note: You can press Icleari I enter I to restore the value at the rectangular 
cursor if you make a mistake. 

5. Press I enter I , 0, or 0 to move to another element. 
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Editing-Context Keys 


Key 

Function 

0 orH 

Moves the edit cursor within the value 

0 or0 

Stores the value displayed on the bottom line to the 
matrix element; switches to viewing context and moves 
the rectangular cursor within the column 

1 ENTER 1 

Stores the value displayed on the bottom line to the 
matrix element; switches to viewing context and moves 
the rectangular cursor to the next row element 

ICLEARI 

Clears the value on the bottom line 

Any entry character 

Copies the character to the location of the edit cursor on 
the bottom line 

fM] [ins] 

Activates the insert cursor 

n 

Deletes the character under the edit cursor on the bottom 
line 
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Using Matrices with Expressions 


Using a Matrix in an Expression 

To use a matrix in an expression, you can do any of the following. 

• Copy the name from the matrx names menu. 

• Recall the contents of the matrix into the expression with [ 2 ^ [RCJ 
(Chapter 1). 

• Enter the matrix directly (see below). 

Entering a Matrix in an Expression 

You can enter, edit, and store a matrix in the matrix editor. You also can 
enter a matrix directly in an expression. 

To enter a matrix in an expression, follow these steps. 

1. Press [Ml [ [ ] to indicate the beginning of the matrix. 

2. Press [Ml [ [ ] to indicate the beginning of a row. 

3. Enter a value, which can be an expression, for each element in the 
row. Separate the values with commas. 

4. Press [Ml [ ] ] to indicate the end of a row. 
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5. Repeat steps 2 through 4 to enter all of the rows. 

6. Press \M\ [ ] ] to indicate the end of the matrix. 

Note: The closing ]] are not necessary at the end of an expression or 
preceding 

The resulting matrix is displayed in the form: 

[[elementl, I,... ,elementl ,n][elementm, 1,... ,elementm, n]] 

Any expressions are evaluated when the entry is executed. 

2 +[[ 1 , 2 , 3 ][ 4 , 5,6 
] ] 

[[24 6 ] 

[0 10 12 ]] 

Note: The commas that you must enter to separate elements are not 
displayed on output. 
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Displaying and Copying Matrices 


Displaying a Matrix 


To display the contents of a matrix on the home screen, select the matrix 
from the matrx names menu, and then press I enter I . 


[fl] 

[ [7 S 9] 
[3 2 1] ] 


Ellipses in the left or right column indicate additional columns, t or T in 
the right column indicate additional rows. Press [T], 0, 0, and 0 to 
scroll the matrix. 


...46.0000 

161.0t 

...116.0000 

-iss.... 

...49.0000 

-62.0... 

...235.0000 

-96.0... 

...2.0000 

65.00... 

...47.0000 

136.0... 

...3.0000 

-69.04 


Copying One Matrix to Another 

To copy a matrix, follow these steps. 

1 . Press [Ml [matrix] to display the matrx names menu. 

2. Select the name of the matrix you want to copy. 
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3. Press |ST0»| . 


4. Press [Ml [matrix] again and select the name of the new matrix to 
which you want to copy the existing matrix. 

5. Press I enter I to copy the matrix to the new matrix name. 

TnTTfll 

[[ 709 ] 

[3 2 1] ] 


Accessing a Matrix Eiement 

On the home screen or from within a program, you can store a value to, 
or recall a value from, a matrix element. The element must be within the 
currently defined matrix dimensions. Select matrix from the matrx names 
menu. 


[ matrix ]{ row , column ) 


0-^[B] [0] 

[[789] 
[ 320 ]] 

[0]t2r3> 

0 
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Using Math Functions with Matrices 


Using Math Functions with Matrices 

You can use many of the math functions on the TI-83 Plus keyboard, the 
MATH menu, the math num menu, and the math test menu with matrices. 
However, the dimensions must be appropriate. Each of the functions 
below creates a new matrix; the original matrix remains the same. 

+ (Add), - (Subtract), * (Multiply) 

To add (0) or subtract (□) matrices, the dimensions must be the same. 
The answer is a matrix in which the elements are the sum or difference 
of the individual corresponding elements. 


matrixA+matrixB 
matrixA - matrixB 

To multiply (0) two matrices together, the column dimension of matrixA 
must match the row dimension of matrixB . 
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malrixA*malrixB 


[R] 


[R]+[B] 

[ [2 2] 


[ [2 7] 

[3 4] ] 


[7 7] ] 

[B] 


[R]+[B] 

[ [0 5] 


[[0 10] 

[4 3] ] 


[16 27]] 


Multiplying a matrix by a value or a value by a matrix rotums a matrix in 
which each element of matrix is multiplied by value. 


matrix*value 

value^matrix 


[ni+3 


[ [6 
[9 


6 ] 
12 ] ] 


- (Negation) 

Negating a matrix (O) returns a matrix in which the sign of every 
element is changed (reversed). 

-matrix 

JWT 

-[R] 


[[2 - 2 ] 
[3 4 ] 

[[-22 
[ -3 -4] 
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abs( 


abs( (absolute value, math num menu) returns a matrix containing the 
absolute value of each element of matrix. 


Bbs{matrix) 


[C] 

[[-23 -69] 
[-25 -14]] 
abs< EC]> 

[[23 69] 
[25 14]] 


round( 

round( (MATH NUM menu) returns a matrix. It rounds every element in 
matrix to Mecimals (< 9). If ^decimals is Omitted, the elements are rounded 
to 10 digits. 


round{matrix[,#decimals]) 


MRTRIXER] 2 x2 

[ 1.2ES E.SSS ] 

[ 'i.m RlRn ] 


romd< [R] ,2> 

[[1.26 2.33] 
[3.66 4.12]] 


(Inverse) 

Use the '' function ([i3) to invert a matrix (''-I is not valid), matrix must be 
square. The determinant cannot equal zero. 
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matrix''^ 


MRTRIXER] 2 x2 


[R]-i 


[ - 
[ 1 . 


1 ] 
-.5] ] 


Powers 

To raise a matrix to a power, matrix must be square. You can use 2 ([T^), 
3 (math menu), or /^power (□) for integer power between 0 and 255. 


matrix^ 

matriyfl 

matrix^power 


MRTRIXER] 2 x2 


ER] 5 

ill ] 


E E37 54 ] 

[ ^ H ] 


ESI IIS]] 

ERl-^S 

EE 1069 155S] 
E2337 3406]] 


Relational Operations 

To compare two matrices using the relational operations = and (test 
menu), they must have the same dimensions. = and i- compare matrixA 
and matrixB on an element-by-element basis. The other relational 
operations are not valid with matrices. 

matrixA=matrixB retums 1 if every comparison is true; it returns 0 if any 
comparison is false. 
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matrixA^matrixB retums 1 if at least One comparison is false; it returns 0 if 
no comparison is false. 


[fl] 


[n]=[B] 

[ [1 2 3] 


0 

[3 2 1] ] 


[RlittB] 

[B] 


1 

[ [3 2 1] 



[1 2 3]] 




iPart(, fPart(, int( 

iPart( (integer part), fPart( (fractional part), and int( (greatest integer) are 
on the MATH NUM menu. 

iPart( returns a matrix containing the integer part of each element of 

matrix. 

fPart( returns a matrix containing the fractional part of each element of 

matrix. 

int( returns a matrix containing the greatest integer of each element of 

matrix. 


iPart(mflfnx) 

fPart(wiflfm) 

\nt{matrix) 


[□] 


iFarU. [D] > 

[[1.25 3.333] 


[ [1 3 ] 

[100.5 47.15]] 


[100 47]] 
fPartC[D]> 

[[.25 .333] 
[.5 .15 ]] 
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Using the MATRX MATH Operations 

MATRX MATH Menu 

To display the matrx math menu, press [Ml [matrix] [►]. 

NAMES MATH EDIT 


pT|det( 

Calculates the determinant. 

2: T 

Transposes the matrix. 

3: dim! 

Returns the matrix dimensions. 

4: Fill( 

Fills all elements with a constant. 

5 : identity( 

Returns the identity matrix. 

6: randMI 

Returns a random matrix. 

7: augment! 

Appends two matrices. 

8 : Matr^l i st ( 

Stores a matrix to a list. 

9: List^matrl 

Stores a list to a matrix. 

0: cumSum! 

Returns the cumulative sums of a matrix. 

A: ref( 

Returns the row-echelon form of a matrix. 

B: rref( 

Returns the reduced row-echelon form. 

C: rowSwap! 

Swaps two rows of a matrix. 

D: row+( 

Adds two rows; stores in the second row. 

E: *row( 

Multiplies the row by a number. 

F: *row+( 

Multiplies the row, adds to the second row. 
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det( 


det( (determinant) returns the determinant (a real number) of a square 

matrix. 

det{matrix) 

T (Transpose) 

T (transpose) returns a matrix in which each element (row, column) is 
swapped with the corresponding element (column, row) of matrix. 


matrix^ 


[R] 


[R] T 

[ [1 2 3] 


[[13] 

[3 2 1] ] 


[2 2] 



[3 1]] 


Accessing Matrix Dimensions with dim( 

dim( (dimension) returns a list containing the dimensions {{rows columns}) 
of matrix. 

d\m{matrix) 

Note: d\m{matrix)^Ln:Ln(i) returns the number of rows. d\m(matrix)^Ln:Ln(2) 
returns the number of columns. 
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Creating a Matrix with dim( 


Use dim( with |STO»| to create a new matrixname of dimensions 
rows X columns with 0 as oach element. 


{rows,columns}^^\m[matrixname) 


[E] > 

{12 2J 
[E] 

[ [0 0 ] 
[0 0 ] ] 


Redimensioning a Matrix with dim( 

Use dim( with |ST0»| to redimension an existing matrixname to dimensions 
rows X columns. The elements in the old matrixname that are within the new 
dimensions are not changed. Additional created elements are zeros. 
Matrix elements that are outside the new dimensions are deleted. 


{rows,columns}^^\m[matrixname) 


Fill( 

Fill( stores value to every element in matrixname. 
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Fi 11 (va/i/e jinatrixname) 


FilK5, [E] > 
[E] 


Done 


[ [5 
[5 


5] 
5] ] 


identity( 

identity( returns the identity matrix of dimension rows x dimension columns. 
\^evA\\y {dimension) 


randM( 

randM( (create random matrix) returns a rows x columns random matrix of 
integers > ”9 and < 9. The seed value stored to the rand function controls 
the values (Chapter 2). 


X3iX\^lJ[{rows,columns) 


0-^r-and:r-andMt2p2 


[[0 -7] 
[ 00 ]] 


augment( 

augment( appends matrixA to matrixB as new columns. matrixA and matrixB 
both must have the same number of rows. 
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?A\Qm&X\\{matrixA,matrixB) 


[ [1,2] [3,4] ]-^[R] 
: [ [5,6] [7,0] ]-^[B 
]:augmentt[R], [B 
] > 


[[ 1256 ] 

[ 3470 ]] 


Matr^list( 

MatrHist( (matrix stored to list) fills each Ustname with elements from each 
column in matrix. MatrHist( ignores extra Ustname arguments. Likewise, 
MatrHist( ignores extra matrix columns. 


U[3\xy\\s\{matrix,listnameA,..Ustname n) 


[R] 


Li 

[ [1 2 3] 


tl 4J 

[456]] 


Le 

MatnHist< [R] ,Li 


5> 

,L2,L3> 


Ls 

Done 


t3 6J 


Matr^list( also fills a Ustname with elements from a specified column# in matrix. 
To fill a list with a specific column from matrix, you must enter column# after 

matrix. 


TI-83 Plus 


Matrices 


278 












lAalr^\\sl{matrix,column#,listname) 


[fl] 

[ [1 2 3] 


Li 

ey 

[456]] 
[R] ,3, 

Li > 

Done 





List^matr( 

List^matr( (lists stored to matrix) fills matrixname column by column with the 
elements from each list. If dimensions of all lists are not equal, LisUmatr( fills 
each extra matrixname row with 0. Complex lists are not valid. 


List^matr(//5fA,.. .,list n,matrixname) 


t;i,2,3J-^LX 


L Plain t lXj lVj 

2 3J 


lB, EC]> 



□one 

t;4 5 6J 


EC] 



[ [1 4 7] 

i? s sy 


12 5 S] 



[369]] 


cumSum( 

cumSum( returns cumulative sums of the elements in matrix, starting with 
the first element. Each element is the cumulative sum of the column from 
top to bottom. 


TI-83 Plus 


Matrices 


279 











CUmSum(mafnx) 


[□] 


cunSupit [D] > 

[[12] 


[[12] 

[3 4] 


[4 6 ] 

[5 6] ] 


[9 12]] 


Row Operations 

MATRX MATH iTienu items A through F are row operations. You can use a 
row operation in an expression. Row operations do not change matrix in 
memory. You can enter all row numbers and values as expressions. You 
can select the matrix from the matrx names menu. 

ref(, rref( 

ref( (row-echelon form) returns the row-echelon form of a real matrix. The 
number of columns must be greater than or equal to the number of rows. 


rei{matrix) 

rref( (reduced row-echelon form) returns the reduced row-echelon form of 
a real matrix. The number of columns must be greater than or equal to the 
number of rows. 


TI-83 Plus 


Matrices 


280 









rref(mafnx) 


[B] 


reft[0]> 

[[456] 


[[1 1.142857143... 

[709]] 


[0 1 



rreft[0]> 



[[1 0 -1] 



[012]] 


rowSwap( 

rowSwap( returns a matrix. It swaps wwA and wwB of matrix. 


rowSwap{matrix,rowA,rowB) 


[F] 


rowSwapt[F]j 2 j 4> 

[[2369] 



[5 8 4 7] 


[[2369] 

[2 5 10] 


[6 3 8 5] 

[6385]] 


[2510] 



[5847]] 


row+( 

row+( (row addition) returns a matrix. It adds rowA and rowB of matrix and 
stores the results in rowB. 


ro\N+{matrix,rowA,rowB) 




row+t[D],1,2> 

[[2,5,7][8,9,4]] 


[ [2 5 7 ] 

■^[0] 

[[257] 

[894]] 


[10 14 11]] 
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*row( 


*row( (row multiplication) roturns a matrix. It multiplios row of matrix by 
value and stores the results in row. 

*XOVl{yalue,matrix,row) 


*row+( 

*row+( (row multiplication and addition) returns a matrix. It multiplies rowA 
of matrix by value, adds it to rowB, and stores the results in rowB. 

*ro\N+{value,matrix,rowA,rowB) 


[[1,2,3][4,5,6]] 


+row+<3,[E],1,2> 

■^[E] 



[ [1 2 3] 


[[12 3 ] 

[456]] 


[7 11 15]] 
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Chapter 11: 
Lists 


Getting Started; Generating a Sequence 


Getting Started is a fast-paced introduction. Read the chapter for detaiis. 

Caicuiate the first eight terms of the sequence 1/A^. Store the resuits to a user- 
created iist. Then dispiay the resuits in fraction form. Begin this exampie on a 
biank iine on the home screen. 


1 . Press [Ml [list] E to display the list ops menu. 


HRMES 
IHSortT 
2:SortD( 
3:diM< 
4:FilK 
5:se■=1^ 

6:cunSunt 


MRTH 


2. Press 5 to select 5:seq(, which pastes seq( to 
the current cursor location. 

3. Press 1 [T] Ialphai [a] [M □ Ialphai [a] □ 1 □ 8 
□ 1 [T] to enter the sequence. 


1 , 0,1 
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4. Press ISTO»L and then press [M] IalphaI to turn 
on alpha-lock. Press [s] [e] [q], and then press 
lALPHAl to turn off alpha-lock. Press 1 to 
complete the list name. 


5. Press I enter I to generate the list and store it in 
SEQ1. The list is displayed on the home screen 
An ellipsis (...) indicates that the list continues 
beyond the viewing window. Press [►] 
repeatedly (or press and hold [►]) to scroll the 
list and view all the list elements. 


1 , 0,1 

>-^SEQl 

Cl .25 .1111111... 

■ 


6. Press [M] [list] to display the list names menu. 
Press 7 to select 7:seq( to paste lSEQ 1 to the 
current cursor location. (If SEQ1 is not item 7 on 
your LIST NAMES menu, move the cursor to SEQ1 
before you press IenterI .) 



OPS MATH 
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7. Press I math I to display the math menu. Press 1 
to select 1 >Frac, which pastes ►Frac to the 
current cursor location. 

8. Press I enter I to show the sequence in fraction 
form. Press [T] repeatedly (or press and hold 
H) to scroll the list and view all the list 
elements. 


1 , 0,1 

>-^SEQl 

tl .25 .1111111... 
lSEQI►F rac 
Tl 1/4 1/9 1/10... 
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Naming Lists 


Using TI-83 Plus List Names Li through Le 

The TI-83 Plus has six list names in memory: Li, L 2 , Ls, L4, Ls, and Le. 
The list names Li through Le are on the keyboard above the numeric 
keys [U through [6]. To paste one of these names to a valid screen, press 
[Ml, and then press the appropriate key. Li through Le are stored in stat 
list editor columns 1 through 6 when you reset memory. 

Creating a List Name on the Home Screen 

To create a list name on the home screen, follow these steps. 

1. Press M] [i], enter one or more list elements, and then press M] [i]- 
Separate list elements with commas. List elements can be real 
numbers, complex numbers, or expressions. 

[a727374j I 

2. Press IST0»l . 

3. Press IalphaI [letter from A to Zor 6] to enter the first letter of the 
name. 
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4. Enter zero to four letters, 9, or numbers to complete the name. 

|{;i,2,3,4J-^TEST I 

5. Press I enter I . The list is displayed on the next line. The list name and 
its elements are stored in memory. The list name becomes an item 
on the LIST names menu. 


t;i,2,3,4J-^TEST 



2 3 4J 





3:TEST 


Note: If you want to view a user-created list in the stat list editor, you must 
store it in the stat list editor (Chapter 12). 

You also can create a list name in these four places. 

• At the Name= prompt in the stat list editor 

• At an Xlist:, Ylist:, or Data List: prompt in the stat plot editor 

• At a List:, Listi:, List2:, Freq:, Freql:, Freq2:, XList:, or YList: prompt 
in the inferential stat editors 

• On the home screen using SetUpEditor 

You can create as many list names as your TI-83 Plus memory has 
space to store. 
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storing and Displaying Lists 

storing Elements to a List 

You can store list elements in either of two ways. 
• Use braces and IST0»| on the home screen. 

^4+2i j 5-3v 

i4+2i 5-Ziy 


• Use the stat list editor (Chapter 12). 

The maximum dimension of a list is 999 elements. 

Tip: When you store a complex number to a list, the entire list is converted to a 
list of complex numbers. To convert the list to a list of real numbers, display the 
home screen, and then enter rea\(listname)^listname. 


Displaying a List on the Home Screen 

To display the elements of a list on the home screen, enter the name of 
the list (preceded by l, if necessary, and then press I enter I . An ellipsis 
indicates that the list continues beyond the viewing window. Press [►] 
repeatedly (or press and hold H) to scroll the list and view all the list 
elements. 


Li 

lDRTR 
{12. 154 


{12 5 10J 
50.47 9.... 
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Copying One List to Another 

To copy a list, store it to another list. 


lTEST 

Cl 2 3 4J 
lTEST-^TEST2 

Cl 2 3 4J 


Accessing a List Element 

You can store a value to or recall a value from a specific list element. You 
can store to any element within the current list dimension or one element 
beyond. 


listname{element) 


Cl,2,3J-^Ls 

Cl 2 3J 
4-^LsC4>:Ls 

Cl 2 3 4J 

LsC2> 

2 


Deleting a List from Memory 

To delete lists from memory, including Li through Le, use the 
MEMORY MANAGEMENT/DELETE secondary menu (Chapter 18). Resetting 
memory restores Li through Le. Removing a list from the stat list editor 
does not delete it from memory. 
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Using Lists in Graphing 

You can use lists to graph a family of curves (Chapter 3). 


TI-83 Plus 


Lists 


290 



Entering List Names 


Using the LIST NAMES Menu 

To display the list names menu, press [Ml [list]. Each item is a user- 
created list name, list names menu items are sorted automatically in 
alphanumerical order. Only the first 10 items are labeled, using 1 through 
9, then 0. To jump to the first list name that begins with a particular alpha 
character or 0, press IalphaI [letter from A to Z or 6]. 

OPS MATH 

Tip: From the top of a menu, press 0 to move to the bottom. From the bottom, 
press 0 to move to the top. 

Note: The list names menu omits list names li through L6. Enter li through L6 
directly from the keyboard. 

When you select a list name from the list names menu, the list name is 
pasted to the current cursor location. 

• The list name symbol l precedes a list name when the name is 
pasted where non-list name data also is valid, such as the home 
screen. 



lTEST 


Cl 2 3 4> 


TI-83 Plus 


Lists 


291 












• The L symbol does not precede a list name when the name is pasted 
where a list name is the only valid input, such as the stat list editor’s 
Name= prompt or the stat plot editor’s XList: and YList: prompts. 


Entering a User-Created List Name Directly 


To enter an existing list name directly, follow these steps. 

1. Press [Ml [list] [►] to display the list ops menu. 

2. Select B:l, which pastes l to the current cursor location, l is not 
always necessary. 


Note: You also can paste l to the current 
cursor location from the catalog 
(Chapter 15). 


3. Enter the characters that comprise the list name. 


HflMES Waa MATH 
StcunSum 
7:iListt 
SiSelectt 
9:augment< 

0: List^matr-t 
fl: MatnH istt 

Ml_ 


|lT123I 
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Attaching Formulas to List Names 


Attaching a Formula to a List Name 

You can attach a formula to a list name so that each list element is a 
result of the formula. When executed, the attached formula must resolve 
to a list. 

When anything in the attached formula changes, the list to which the 
formula is attached is updated automatically. 

• When you edit an element of a list that is referenced in the formula, 
the corresponding element in the list to which the formula is attached 
is updated. 

• When you edit the formula itself, all elements in the list to which the 
formula is attached are updated. 

For example, the first screen below shows that elements are stored to 
Ls, and the formula L 3+10 is attached to the list name lADDIO. The 
quotation marks designate the formula to be attached to lADDIO. Each 
element of lADDIO is the sum of an element in Ls and 10. 


Cl 2 3J 

"Ls + 10"-^LnDD10 

Ls + 10 

LnDDi0 

Cll 12 13J 
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The next screen shows another list, L4. The elements of L4 are the sum 
of the same formula that is attached to Ls. However, quotation marks are 
not entered, so the formula is not attached to L4. 

On the next line, -6>L3(1):L3 changes the first element in L3 to -6, and 
then redisplays L3. 

Ls + 10-^Lh 

Cll 12 13J 
-6-^Lsa>:Ls 

C-S 2 3J 


The last screen shows that editing L3 updated lADDIO, but did not 
change L4. This is because the formula L 3+10 is attached to lADDIO, but 
it is not attached to L4. 


LflDDie 

{14 12 13J 
Lh 

Cll 12 13J 


Note: To view a formula that is attached to a list name, use the stat list editor 
(Chapter 12). 

Attaching a Formula to a List on the Home Screen or in a Program 

To attach a formula to a list name from a blank line on the home screen 
or from a program, follow these steps. 
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1. Press lALPHAl ["], enter the formula (which must resolve to a list), and 
press lALPHAl ["] again. 

Note: When you include more than one list name in a formula, each list 
must have the same dimension. 

2. Press IST0»l . 


3. Enter the name of the list to which you want to attach the formula. 

• Press [Ml, and then enter a TI-83 Plus list name Li through Le. 

• Press [Ml [list] and select a user-created list name from the 
LIST NAMES menu. 

• Enter a user-created list name directly using l. 


4. Press [OTERl . 


{14 S 

"5+Li "-^lLIST 

5+Li 

lLIST 

{120 40 45J 


Note: The stat list editor displays a formula-lock symbol next to each list name 
that has an attached formula. Chapter 12 describes how to use the stat list 
editor to attach formulas to lists, edit attached formulas, and detach formulas 
from lists. 
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Detaching a Formula from a List 

You can detach (clear) an attached formula from a list in several ways. 
For example: 

• Enter ''''^Ustname on the home screen. 

• Edit any element of a list to which a formula is attached. 

• Use the stat list editor (Chapter 12). 

• Use CIrList or CIrAIIList to detach a formula from a list (Chapter 18). 
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Using Lists in Expressions 


Using a List in an Expression 

You can use lists in an expression in any of three ways. When you press 
I ENTERL any expression is evaluated for each list element, and a list is 
displayed. 

• Use Li-L6or any user-created list name in an expression. 


10J-^Li 

{12 5 10J 

20/Li 

{110 4 2J 


• Enter the list elements directly. 


20.^{12,5, 10J 

C10 4 2> 

• Use [Ml [RCL] to recall the contents of the list into an expression at the 
cursor location (Chapter 1). 



— 

^2,5, 10J2 

t;4 25 100J 

Rcl Li 




Note: You must paste user-created list names to the Rci prompt by selecting 
them from the list names menu. You cannot enter them directly using l. 
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Using Lists with Math Functions 


You can use a list to input several values for some math functions. Other 
chapters and Appendix A specify whether a list is valid. The function is 
evaluated for each list element, and a list is displayed. 


• When you use a list with a function, the function must be valid for 
every element in the list. In graphing, an invalid element, such as -1 
in V^({1,0,-1}), is ignored. 


pTTmriTJ 


This returns an error. 


Pl^tl Pl*t2 


This graphs XH(1) and XH{0), 
but skips x*^(-i). 


• When you use two lists with a two-argument function, the dimension 
of each list must be the same. The function is evaluated for 
corresponding elements. 

?T7273TK475763“ 

{15 7 


• When you use a list and a value with a two-argument function, the 
value is used with each element in the list. 


{;i,2,3J+4 

{15 6 7J 
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LIST OPS Menu 


LIST OPS Menu 


To display the list ops menu, press [Ml [list] H. 


NAMES OPS MATH 


1: |SortA( 

Sorts lists in ascending order. 

2: SortD( 

Sorts lists in descending order. 

3 : d i m ( 

Sets the list dimension. 

4: Fill( 

Fills all elements with a constant. 

5: seq( 

Creates a sequence. 

6: cumSumC 

Returns a list of cumulative sums. 

7 : aLi st( 

Returns difference of successive elements. 

8: Select( 

Selects specific data points. 

9: augmentt 

Concatenates two lists. 

0: List^matrt 

Stores a list to a matrix. 

A: Matr^l i st ( 

Stores a matrix to a list. 

B: L 

Designates the list-name data type. 


SortA(, SortD( 

SortA( (sort ascending) sorts list elements from low to high values. 
SortD( (sort descending) sorts list elements from high to low values. 
Complex lists are sorted based on magnitude (modulus). 
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With one list, SortA( and SortD( sort the elements of Ustname and update 
the list in memory. 


Sox\^{listname) Sox\D{listname) 




SontD<Ls> 

05 6 4J 


Done 

SortnOLsJ 


Ls 

Done 


06 5 4> 

Ls 



04 5 




With two or more lists, SortA( and SortD( sort keylistname, and then sort 
each dependlist by placing its elements in the same order as the 
corresponding elements in keylistname. All lists must have the same 
dimension. 


Sox\Pi{keylistname,dependlistl[,dependlist!,...,dependlist n]) 
SoxXD{keylistname,dependlistl[,dependlist!,...,dependlist n]) 


05,6,4J-^Lh 


SontnOLHnLO 

05 6 4J 


Done 

01,2,3J-^Le 


Lh 

01 2 3> 


04 5 6> 



Le 



03 1 2J 


Note: In the example, 5 is the first element in L4, and 1 is the first element in 
Ls. After SortA(L4,L5), 5 becomes the second element of L4, and likewise, 1 
becomes the second element of Ls. 

Note: SortA( and SortD( are the same as SortA( and SortD( on the stat edit 
menu (Chapter 12). 
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Using dim( to Find List Dimensions 

dim( (dimension) returns the length (number of elements) of list. 

d\m{list) 

dTpKlT73757730 

4 


Using dim( to Create a List 

You can use dim( with |ST0»| to create a new Ustname with dimension 
length from 1 to 999. The elements are zeros. 


length'^ d\ m {Ustname) 


3-^diM<L2 > 
Le 


3 

Ce 0 0J 


Using dim( to Redimension a List 

You can use dim with |ST0»| to redimension an existing Ustname to 
dimension length from 1 to 999. 

• The elements in the old Ustname that are within the new dimension are 
not changed. 

• Extra list elements are filled by 0. 

• Elements in the old list that are outside the new dimension are deleted. 
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length-^di m {listname) 




3-^dipi<Li > 

04 S 


3 

4-^diM0Li > 


Li 

4 


04 8 8> 

Li 



04 8 6 0J 




Fill( 

Fill( replaces each element in Ustname with value. 


F\\\{value,listname) 


03,4,5J-^Ls 


FilK4+3L,Ls> 

03 4 


Done 

FilK8,Ls> 


Ls 

Done 


04+30 4+30 4+30> 

Ls 



08 8 8J 




Note: dim( and Fiii{ are the same as dim( and Fiii( on the matrx math menu 
(Chapter 10). 

seq( 

seq( (sequence) returns a list in which each element is the result of the 
evaluation of expression with regard to variable for the values ranging from 
begin to end at stops of increment, variable need not be defined in memory. 
increment Can be negative; the default value for increment is 1. seq( is not 
valid within expression. Complex lists are not valid. 
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se(\{expression,variable,begin,end[,increment]) 


11 , 

Cl 16 49 100J 


cumSum( 

cumSum( (cumulative sum) returns the cumulative sums of the elements 
in list, starting with the first element, list elements can be real or complex 
numbers. 

cumSum(to) 

cunSupiC Cl j 2 j 3j 4j 
C l 3 6 10 15J 


AList( 

AList( returns a list containing the differences between consecutive 
elements in list. AList subtracts the first element in list from the second 
element, subtracts the second element from the third, and so on. The list 
of differences is always one element shorter than the original list, list 
elements can be a real or complex numbers. 

AList(/Af) 


C20,30,45,70J-^lD 

1ST 

C20 30 45 70J 
^ListC lDIST> 

C10 15 25J 
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Select( 


Select( selects one or more specific data points from a scatter plot or 
xyLine plot (only), and then stores the selected data points to two new 
lists, xlistname and ylistname. For example, you can use Select( to select 
and then analyze a portion of plotted CBL 2™/CBL™ or CBR™ data. 

S&\&C\(xlistname,ylistname) 

Note: Before you use Seiect(, you must have selected (turned on) a scatter plot 
or xyLine plot. Also, the plot must be displayed in the current viewing window. 


Before Using Select( 

Before using Select(, follow these steps. 


1. Create two list names and enter the data. 


2. Turn on a stat plot, select ki: (scatter plot) or (xyLine), and enter the 
two list names for Xlist: and Ylist: (Chapter 12). 


3. Use ZoomStat to plot the data (Chapter 3). 


Cl,2,3,4,5,6,7,8 


iHfl PlotZ Plots 

,9,9.5, 10J-*DIST 


asToff 

Cl 2 3 4 5 6 7 ... 


TUpp: M L-' -Ihi 

C15,15,15,13,11, 


lOf" tOH 

9,7,5,3,2,2J-^TIM 


XlistiDIST 

E 


VlistiTIME 

C15 15 15 13 11... 


Mark! □ + • 



TI-83 Plus 


Lists 


304 








Using Select( to Select Data Points from a Plot 

To select data points from a scatter plot or xyLine plot, follow these 
steps. 

1. Press [Ml [list] [7] 8 to select 8:Select( from the list ops menu. Selectf 
is pasted to the home screen. 

2. Enter xUstname, press [T], enter ylistname, and then press Q] to 
designate list names into which you want the selected data to be 
stored. 

|Select(Li| 

3. Press I enter I . The graph screen is displayed with Left Bound? in the 
bottom-left corner. 

py^ISTjTIHE i 


LtftEound? “nn 

»=!■■■■ V=1E ■ ■ ■ 

4. Press 0 or 0 (if more than one stat plot is selected) to move the 
cursor onto the stat plot from which you want to select data points. 
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5. Press 0 and 0 to move the cursor to the stat plot data point that you 
want as the left bound. 



6. Press I enter I . A ► indicator on the graph screen shows the left bound. 
Right Bound? is displayed in the bottom-left corner. 



7. Press 0 or 0 to move the cursor to the stat plot point that you want for 
the right bound, and then press I enter I . 











The x-values and y-values of the selected points are stored in 

xlistname and ylistname. A new Stat plot Of xlistname and ylistname 

replaces the stat plot from which you selected data points. The list 
names are updated in the stat plot editor. 


Li 


Plots Plots 

C4 5 6 7 S 9 9.... 


aSroff 

Ls 


T^pp: M Jhh 

C13 11 9 7 5 3 ... 


iOi.. lOH 



Xlist:Li 



Vlist:L 2 



Mark: □ + . 


Note: The two new lists {xlistname and ylistname) will include the points you 
select as left bound and right bound. Also, left-boundx-value < right-boundx-value 
must be true. 


augment( 


augmentf concatenates the elements of UstA and UstB. The list elements 
can be real or complex numbers. 


augment{listA,listB) 


Cl, 17r2n-^Ls 

Cl 17 20 
augmentCLj,C25,3 

Cl 17 21 25 30 ... 
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List^matr( 

List^matr( (lists stored to matrix) fills matrixname column by column with 
the elements from each list. If the dimensions of all lists are not equal, 
then List^matr( fills each extra matrixname row with 0. Complex lists are 
not valid. 


List^matr(//5f7,//5f2, . . . ,list n,matrixname) 




List^PiatrO lXj lVj 

01 2 3J 


lB,[C]> 



Done 

04 5 


[C] 

07,8,9>-^lE 


[[1 4 7] 

07 S 9J 


[2 5 0] 



[369]] 


Matr^list( 

Matr^list( (matrix stored to lists) fills each Ustname with elements from 
each column in matrix. If the number of Ustname arguments exceeds the 
number of columns in matrix, then MatrHist( ignores extra Ustname 
arguments. Likewise, if the number of columns in matrix exceeds the 
number of Ustname arguments, then MatrHist( ignores extra matrix 
columns. 


MdiXry\\sX{inatrix,Ustnamel,Ustname2, . . . ,Ustname n) 
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[R] 


Li 

[ [1 2 3] 


01 4J 

[456]] 


Le 

[R] ,Li 


02 5> 



Ls 

Done 


03 6J 


Matr^list( also fills a Ustname with elements from a specified column# in 
matrix. To fill a Nst with a specific column from matrix, you must enter a 
column# after matrix. 


M&trV\\st{matrix,column#,listname) 


[R] 

[ [1 2 3] 


Li 

03 6J 

[456]] 
MatnUistO [R] ,3, 
Li > 

Done 





L preceding one to five characters identifies those characters as a user- 
created Ustname. Ustname may comphse letters, 9, and numbers, but it 
must begin with a letter from A to Z or 9. 


Llistname 

Generally, l must precede a user-created list name when you enter a 
user-created list name where other input is valid, for example, on the 
home screen. Without the l, the TI-83 Plus may misinterpret a user- 
created list name as implied multiplication of two or more characters. 
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L need not precede a user-created list name where a list name is the 
only valid input, for example, at the Name= prompt in the stat list editor or 
the Xlist: and Ylist: prompts in the stat plot editor. If you enter l where it 
is not necessary, the TI-83 Plus will ignore the entry. 
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LIST MATH Menu 


LIST MATH Menu 

To display the list math menu, press [Ml [list] 0. 

NAMES OPS MATH 

1 :!iiii n ( 

2 :niax( 

3:mean( 

4:median( 

5:sum( 

6:prod( 

7:stdDev( 

8: van' ance( 


Returns minimum element of a list. 
Returns maximum element of a list. 
Returns mean of a list. 

Returns median of a list. 

Returns sum of elements in a list. 
Returns product of elements in list. 
Returns standard deviation of a list. 
Returns the variance of a list. 


min(, max( 

min( (minimum) and max( (maximum) return the smallest or largest 
element of UsiA. If two lists are compared, it returns a list of the smaller or 
larger of each pair of elements in UstA and UstB. For a complex list, the 
element with smallest or largest magnitude (modulus) is returned. 
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m\n{listA[,listB]) 

max{listA[,listB]) 

{13,2 

Cl 2 n 
piax<Cl,2,3>, C3,2 

C3 2 3J 

Note: min( and max( are the same as min( and max( on the math num menu. 

mean(, median( 

mean( returns the mean value of list. median( returns the median value of 
list. The default value iorfreglist is 1. Each freqiist element counts the 
number of consecutive occurrences of the corresponding element in list. 
Complex lists are not valid. 

mean{list[/reqlist]) 

med\an{list[freqlist]) 

Meant Clj 2 j 3J j C3 j 
2, 

1.666666667 
Mediant Clj 2 j 3J > 

2 
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sum(, prod( 

sum( (summation) returns the sum of the elements in list, start and end are 
optional; they specify a range of elements, list elements can be real or 
complex numbers. 

prod( returns the product of all elements of list, start and end elements are 
optional; they specify a range of list elements, list elements can be real 
or complex numbers. 


S[im{list[,start,end]) prod{list[,start,end]) 


Li 


Li 

LI 2 5 S 10J 


tl 2 5 S 10J 

sumLLi> 


prodLLi> 

26 


000 

sumLLij 3j 


prodLLij 3 j 

23 


400 


Sums and Products of Numeric Sequences 

You can combine sum( or prod( with seq( to obtain: 


upper 

^ expression(x) 
X-lower 


upper 


I~I expression(x) 
x-lower 
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To evaluate Z 2 (n-i) from N=1 to 4: 


suMtse^t2-^t H-n j 
H, 1,4, 

15 


stdDev(, variance( 

stdDevf returns the standard deviation of the elements in list. The default 
value ior freqlist is 1. Each freqlist element counts the number of 
consecutive occurrences of the corresponding element in list. Complex lists 
are not valid. 

variancef returns the variance of the elements in list. The default value for 
freqlist is 1. Each freqlist element counts the number of consecutive 
occurrences of the corresponding element in list. Complex lists are not 
valid. 


StdDe\/{list[freqlist]) \/anance{list[freqlist]) 


stdDeyKl,2,5, S 


yarlancet LI,2,5, 

,3, -2J> 


-6,3, -2J> 

3.937003937 


15.5 
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Chapter 12i 
Statistics 


Getting Started; Pendulum Lengths and 
Periods 

Getting Started is a fast-paced introduction. Read the chapter for detaiis. 

A group of students is attempting to determine the mathematicai reiationship 
between the iength of a penduium and its period (one compiete swing of a 
penduium). The group makes a simpie penduium from string and washers and 
then suspends it from the ceiiing. They record the penduium’s period for each of 
12 string iengths.* 


Length (cm) 

Time (sec) 

Length (cm) 

Time (sec) 

6.5 

0.51 

24.4 

1.01 

11.0 

0.68 

26.6 

1.08 

13.2 

0.73 

30.5 

1.13 

15.0 

0.79 

34.3 

1.26 

18.0 

0.88 

37.6 

1.28 

23.1 

0.99 

41.5 

1.32 


*This example is quoted and adapted from Contemporary Precalculus Through 
Applications, by the North Carolina School of Science and Mathematics, by permission 
of Janson Publications, Inc., Dedham, MA. 1-800-322-MATH. © 1992. All rights 
reserved. 
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1 . Press I MODE I 0 0 0 I ENTER I to Set Func graphing 
mode. 


2. Press ISTATI 5 to select 5:SetUpEditor. 
SetUpEditor is pasted to the home screen. 

Press I ENTER I . This removes lists from stat list 
editor columns 1 through 20, and then stores 
lists Li through Le in columns 1 through 6. 

Note: Removing lists from the stat list editor does 
not delete them from memory. 

3. Press ISTAT1 1 to select 1 :Edit from the stat 
EDIT menu. The stat list editor is displayed. 

If elements are stored in Li and L 2 , press 
0 to move the cursor onto Li, and then 
press ICLEARI I ENTER I 0 0 ICLEARl I ENTER I tO 
clear both lists. Press 0 to move the 
rectangular cursor back to the first row in 
L1. 


SetUpEditor- 

Done 


L1 


L5 1 

IVHHI 






liEIz_I 


4. Press 6 0 5 1 enter I to store the first pendulum 
string length (6.5 cm) in Li. The rectangular 
cursor moves to the next row. Repeat this step 
to enter each of the 12 string length values in 
the table. 


L1 

LZ 

L5 1 

EH.H 

ZS.S 

50.E 
5H.5 
5?.fi 

Mm 



|L1C15) = I 
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5. Press [T] to move the rectangular cursor to the 
first row in L 2 . 

Press □ 51 1 ENTER I to store the first time 
measurement (.51 sec) in L 2 . The rectangular 
cursor moves to the next row. Repeat this step 
to enter each of the 12 time values in the table. 


L1 

L5 

L5 5 

EH.H 

1.01 


zs.s 

l.OB 


50.E 

1.15 


5H.5 

1.5G 


5?.fi 

1.5B 


Hl.E 

mm 


LEC15) = 


6. Press [y=] to display the Y= editor. 

If necessary, press ICLEARI to clear the function 
Yi. As necessary, press 0, 1 enter I , and 0 to turn 
off Plotl, Plot2, and Plots from the top line of the 
Y= editor (Chapter 3). As necessary, press 0, 0, 
and I ENTER I to deselect functions. 


Pl^tl Pl*t2 

W2 = 

Ws = 

Wh = 

We = 

Wfi = 


7. Press [20 [stat plot] i to select i :Ploti from the 
STAT PLOTS menu. The stat plot editor is 
displayed for plot 1. 


Jhb 

KP - mH 

Xlist:Li 
Vlist:L 2 
Mark: □ + • 
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8. Press I enter I to select On, which turns on plot 1 . 
Press 0 I ENTER I to select lh (scatter plot). Press 
0 [20 [li] to specify Xlist:Li for plot 1. Press 0 
[20 [L2] to specify Ylist:L 2 for plot 1. Press 0 0 
I ENTER I to select + as the Mark for each data point 
on the scatter plot. 


Off 
^pe: m Jhb 
Ki< - mH 

Xlist:Li 
Vlist:L 2 
Mark: □ Q • 


9. Press IZOOMI 9 to select 9:ZoomStat from the 
ZOOM menu. The window variables are adjusted 
automatically, and plot 1 is displayed. This is a 
scatter plot of the time-versus-length data. 


Since the scatter plot of time-versus-length data appears to be 
approximately linear, fit a line to the data. 

10. Press ISTATI 0 4 to select 4:LinReg(ax+b) (linear 
regression model) from the statcalc menu. 

LinReg(ax+b) is pasted to the home screen. 


|LinRegtax+b> I 
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11. Press [M] [li] □ [M] [L2] Press IVARSI [T] 1 to 

display the vars y-vars function secondary 
menu, and then press 1 to select 1:Y1. Li, L 2 , 
and Yi are pasted to the home screen as 
arguments to LinReg(ax+b). 


LinRe9tax+b> Lij 
LepViI 


12. Press I enter I to execute LinReg(ax+b). The linear 
regression for the data in Li and L 2 is calculated. 
Values for a and b are displayed on the home 
screen. The linear regression equation is stored 
in Yi. Residuals are calculated and stored 
automatically in the list name RESID, which 
becomes an item on the list names menu. 


LinReg 

y=ax+b 

a=.0230S77122 
b=.4296026236 


13. Press [graph]. The regression line and the 
scatter plot are displayed. 



The regression line appears to fit the central portion of the scatter plot 
well. However, a residual plot may provide more information about this 
fit. 
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14. Press ISTATI 1 to select l:Edit. The stat list 
editor is displayed. 

Press [T] and 0 to move the cursor onto Ls. 

Press [20 [ins]. An unnamed column is 
displayed in column 3; Ls, L4, Ls, and Le shift 
right one column. The Name= prompt is 
displayed in the entry line, and alpha-lock is 
on. 


L1 

L5 

wffm 5 

G.E 

.El 


11 

.GB 


15.E 



IE 

.73 


IB 

.BB 


£J.l 

.99 


EH.H 

1.01 


HaMe=ia 


15. Press [20 [list] to display the list names menu. 

If necessary, press 0 to move the cursor onto 
the list name RESID. 



16. Press I enter I to select RESID and paste it to the 
stat list editor’s Name= prompt. 


L1 

L5 

wffm 5 

B.E 

.El 


11 

.GB 


15.E 

.?5 


IE 

.73 


IB 

.BB 


£J.l 

.99 


5H.H 

1.01 


Hapie=RESIDi 
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17. Press I enter I . RESID is stored in column 3 of the 
stat list editor. 

Press 0 repeatedly to examine the residuals. 


L1 

L£ 


G.E 

.SI 

-.0B9B 

11 

.BB 

-.0056 

15.E 

.?5 

-.OOHH 

IE 

.73 

.OlH 

IB 

.BB 

.05H?H 

£5.1 

.99 

.05B99 

£H.H 

1.01 

.01B9B 

RESID = 

t-. 0697527... 


Notice that the first three residuals are negative. They correspond to the 
shortest pendulum string lengths in Li. The next five residuals are 
positive, and three of the last four are negative. The latter correspond to 
the longer string lengths in Li. Plotting the residuals will show this pattern 
more clearly. 

18. Press [20 [stat plot] 2 to select 2:Plot2 from the 
STAT PLOTS menu. The stat plot editor is 
displayed for plot 2. 


19. Press I enter I to select On, which turns on plot 2. 

Press 0 I ENTER I to select lh: (scatter plot). Press 
0 [20 [li] to specify Xlist:Li for plot 2. Press 0 
[r] [e] [s] [i] [d] (alpha-lock is on) to specify 
Ylist:RESID for plot 2. Press 0 I enter I to select 
□ as the mark for each data point on the 
scatter plot. 


Pl^tl 

On WKC 
Type:™ ^ Jhh 
Ki< - mH 

Xlist:Li 
Vlist:L2 
Mark: B + ■ 


Pl^tl 

Ofr 
ype: m ^ Jhb 
Ki< - mH 

Xlist:Li 
VlistiRESID 
Mark: B + ■ 
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20. Press [y=] to display the Y= editor. 

Press 0 to move the cursor onto the = sign, 
and then press I enter I to deselect Yi. Press 0 
I ENTER I to turn off plot 1. 


Pl^tl TFTO 

Wi=.02300771216 
587X+.4296826235 
7287 
W2 = 

W3 = 

Wh = 


21 . Press IZOOMI 9 to select 9:ZoomStat from the 
ZOOM menu. The window variables are 
adjusted automatically, and plot 2 is displayed. 
This is a scatter plot of the residuals. 


Notice the pattern of the residuals: a group of negative residuals, then a 
group of positive residuals, and then another group of negative residuals. 

The residual pattern indicates a curvature associated with this data set 
for which the linear model did not account. The residual plot emphasizes 
a downward curvature, so a model that curves down with the data would 
be more accurate. Perhaps a function such as square root would fit. Try 
a power regression to fit a function of the form y = a * x^. 

22. Press [0 to display the Y= editor. 

Press ICLEARl to clear the linear regression 
equation from Yi. Press 0 1 enter I to turn on 
plot 1. Press 0 1 ENTER I to turn off plot 2. 


Wi = 
W2 = 
Ws = 
Wh = 
We = 
Wfi = 
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23. Press IZOOMI 9 to select 9:ZoomStat from the 
ZOOM menu. The window variables are 
adjusted automatically, and the original scatter 
plot of time-versus-length data (plot 1) is 
displayed. 


24. Press ISTATI [T] IALPHAI [a] to select A:PwrReg 
from the statcalc menu. PwrReg is pasted to 
the home screen. 

Press [M] [li] □ [M] [L2] □. Press IvarsI [T] 1 to 

display the vars y-vars function secondary 
menu, and then press 1 to select 1:Y1. Li, L 2 , 
and Yi are pasted to the home screen as 
arguments to PwrReg. 


iPwrReg Li pLep Vil 


25. Press I enter I to calculate the power regression. 
Values for a and b are displayed on the home 
screen. The power regression equation is 
stored in Yi. Residuals are calculated and 
stored automatically in the list name RESID. 


PwrReg 
y=a+x'^b 
a=.1922S28621 
b=.52249S2S52 
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26. Press [graph]. The regression line and the 
scatter plot are displayed. 



The new function y=. 1 92x-522 appears to fit the data well. To get more 
information, examine a residual plot. 


27. Press [y=] to display the Y= editor. 

Press [Tj | enter I to deselect Yi. 

Press 0 I ENTER I to turn off plot 1 . Press 0 
I ENTER I to turn on plot 2. 

Note: Step 19 defined plot 2 to plot residuals 
(RESID) versus string length (L 1 ). 


Pl^tl TFTO 

Wi=.1922S2S6213 
552X'^.52249S2S52 
096 
W2 = 

Ws = 

Wh = 


28. Press IZOOMI 9 to select 9:ZoomStat from the 
ZOOM menu. The window variables are 
adjusted automatically, and plot 2 is displayed. 
This is a scatter plot of the residuals. 



The new residual plot shows that the residuals are random in sign, with 
the residuals increasing in magnitude as the string length increases. 
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To see the magnitudes of the residuals, continue with these steps. 


29. Press Itracei. 

P£:L1^REfID 

□ 

Press [T] and 0 to trace the data. Observe the 
values for Y at each point. 

n □ “ 

D D 

□ 

K 

K=H1.E V=-.0E?001 

With this model, the largest positive residual is 
about 0.041 and the smallest negative residual 
is about -0.027. All other residuals are less 
than 0.02 in magnitude. 


Now that you have a good model for the relationship between length and 
period, you can use the model to predict the period for a given string 
length. To predict the periods for a pendulum with string lengths of 20 cm 
and 50 cm, continue with these steps. 

30. Press IVARSI |T| 1 to disolav the vars y-vars 
FUNCTION secondary menu, and then press 1 to 
select 1:Y1. Yi is pasted to the home screen. 

Vil 
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31. Press [T] 20 Q] to enter a string length of 
20 cm. 

Press I ENTER I to calculate the predicted time of 
about 0.92 seconds. 


Vi <2S> 

.9190701364 


Based on the residual analysis, we would 
expect the prediction of about 0.92 seconds to 
be within about 0.02 seconds of the actual 
value. 
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32. Press [Ml [entry] to recall the Last Entry. 

Press 0 0 0 5 to change the string length to 
50 cm. 

33. Press I enter I to calculate the predicted time of 
about 1.48 seconds. 


Vi <2S> 

.9190701364 
V1(50> 

1.484736865 


Since a string length of 50 cm exceeds the 
lengths in the data set, and since residuals 
appear to be increasing as string length 
increases, we would expect more error with 
this estimate. 

Note: You also can make predictions using the 
table with the table setup settings indpntiAsk and 
Depend:Auto (Chapter 7). 
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Setting Up Statistical Analyses 


Using Lists to Store Data 

Data for statistical analyses is stored in lists, which you can create and 
edit using the stat list editor. The TI-83 Plus has six list variables in 
memory, Li through Le, to which you can store data for statistical 
calculations. Also, you can store data to list names that you create 
(Chapter 11). 

Setting Up a Statisticai Anaiysis 

To set up a statistical analysis, follow these steps. Read the chapter for 
details. 

1. Enter the statistical data into one or more lists. 

2. Plot the data. 

3. Calculate the statistical variables or fit a model to the data. 

4. Graph the regression equation for the plotted data. 

5. Graph the residuals list for the given regression model. 
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Displaying the Stat List Editor 


The stat list editor is a table where you can store, edit, and view up to 20 
lists that are in memory. Also, you can create list names from the stat list 
editor. 


To display the stat list editor, press ISTATI , and then select l:Edit from the 
STAT EDIT menu. 


CflLC TESTS 
it... 
iSortnt 
3:SortDt 
4:ClrList 
5:SetUpEditor 


L1 


L5 1 







L1C1) = 


The top line displays list names. Li through Le are stored in columns 1 
through 6 after a memory reset. The number of the current column is 
displayed in the top-right corner. 

The bottom line is the entry line. All data entry occurs on this line. The 
characteristics of this line change according to the current context. 

The center area displays up to seven elements of up to three lists; it 
abbreviates values when necessary. The entry line displays the full value 
of the current element. 
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Using the Stat List Editor 


Entering a List Name in the Stat List Editor 

To enter a list name in the stat list editor, follow these steps. 

1 . Display the Name= prompt in the entry line in either of two ways. 

• Move the cursor onto the list name in the column where you want 
to insert a list, and then press [Ml O^S]. An unnamed column is 
displayed and the remaining lists shift right one column. 

• Press 0 until the cursor is on the top line, and then press 0 until 
you reach the unnamed column. 

Note: If list names are stored to all 20 columns, you must remove a list 

name to make room for an unnamed column. 

The Name= prompt is displayed and alpha-lock is on. 



L1 

L£ 1 






HaMe=l3 
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2. Enter a valid list name in any of four ways. 


• Select a name from the list names menu (Chapter 11). 

• Enter Li, L 2 , Ls, L4, Ls, or Le from the keyboard. 

• Enter an existing user-created list name directly from the keyboard. 

• Enter a new user-created list name. 

_ ^^ _ 

HaMe=nBC _ 

3. Press I enter I or 0 to store the list name and its elements, if any, in 
the current column of the stat list editor. 



L1 

L£ 1 







_1 


To begin entering, scrolling, or editing list elements, press 0. The 
rectangular cursor is displayed. 

Note: If the list name you entered in step 2 already was stored in another stat 
list editor column, then the list and its elements, if any, move to the current 
column from the previous column. Remaining list names shift accordingly. 
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Creating a Name in the Stat List Editor 

To create a name in the stat list editor, follow these steps. 

1 . Display the Name= prompt. 

2. Press [letter from A to Z or 0\ to enter the first letter of the name. The 
first character cannot be a number. 

3. Enter zero to four letters, 0, or numbers to complete the new user- 
created list name. List names can be one to five characters long. 

4. Press I enter I or 0 to store the list name in the current column of the 
stat list editor. The list name becomes an item on the list names 
menu (Chapter 11). 

Removing a List from the Stat List Editor 

To remove a list from the stat list editor, move the cursor onto the list 

name and then press [del]. The list is not deleted from memory; it is only 

removed from the stat list editor. 

Note1: To delete a list name from memory, use the memory management/ 

DELETE secondary menu (Chapter 18). 

Note 2: If you archive a list, it will be removed from the stat list editor. 
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Removing All Lists and Restoring Li through Le 

You can remove all user-created lists from the stat list editor and restore 

list names Li through Le to columns 1 through 6 in either of two ways. 

• Use SetUpEditor with no arguments. 

• Reset all memory (Chapter 18). 

Clearing All Elements from a List 

You can clear all elements from a list in any of five ways. 

• Use CIrList to clear specified lists. 

• In the stat list editor, press 0 to move the cursor onto a list name, 
and then press ICLEARI I enter I . 

• In the stat list editor, move the cursor onto each element, and then 
press [del] one by one. 

• On the home screen or in the program editor, enter 0^d\m{listname) to 
set the dimension of Ustname to 0 (Chapter 11). 

• Use CIrAIILists to clear all lists in memory (Chapter 18). 
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Editing a List Eiement 

To edit a list element, follow these steps. 

1. Move the rectangular cursor onto the element you want to edit. 

2. Press I enter I to move the cursor to the entry line. 

Note: If you want to replace the current value, you can enter a new value 
without first pressing I enter I . When you enter the first character, the current 
value is cleared automatically. 

3. Edit the element in the entry line. 

• Press one or more keys to enter the new value. When you enter 
the first character, the current value is cleared automatically. 

• Press |T] to move the cursor to the character before which you want 
to insert, press [Ml Oms], and then enter one or more characters. 

• Press [►] to move the cursor to a character you want to delete, and 
then press [del] to delete the character. 

To cancel any editing and restore the original element at the 
rectangular cursor, press ICLEARI I enter I . 
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Ate 

L1 

L£ 1 






IflEC(S) =25+10001 1 


Note: You can enter expressions and variables for elements. 


4. Press I enter L 0, or 0 to update the list. If you entered an expression, 
it is evaluated. If you entered only a variable, the stored value is 
displayed as a list element. 


Ate 

L1 

L£ 1 

10 





|AteCH)=20 1 


When you edit a list element in the stat list editor, the list is updated in 
memory immediately. 
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Attaching Formulas to List Names 


Attaching a Formula to a List Name in Stat List Editor 

You can attach a formula to a list name in the stat list editor, and then 
display and edit the calculated list elements. When executed, the 
attached formula must resolve to a list. Chapter 11 describes in detail the 
concept of attaching formulas to list names. 

To attach a formula to a list name that is stored in the stat list editor, 
follow these steps. 

1. Press ISTATII ENTER I to display the stat list editor. 

2. Press 0 to move the cursor to the top line. 

3. Press 0 or 0, if necessary, to move the cursor onto the list name to 
which you want to attach the formula. 

Note: If a formula in quotation marks is displayed on the entry line, then a 
formula is already attached to the list name. To edit the formula, press 
I ENTER I . and then edit the formula. 


TI-83 Plus 


Statistics 


336 









4. Press IalphaI [”], enter the formula, and press IalphaI ["]. 

Note: If you do not use quotation marks, the TI-83 Plus calculates and 
displays the same initial list of answers, but does not attach the formula for 
future calculations. 


Ate 

11 

■M 

■M 

_l 

10 

ztooo 

£0 





|L 1 =" LnBC+10"l I 


Note: Any user-created list name referenced in a formula must be preceded 
by an l symbol (Chapter 11). 

5. Press I enter I . The TI-83 Plus calculates each list element and stores it 
to the list name to which the formula is attached. A lock symbol is 
displayed in the stat list editor, next to the list name to which the 
formula is attached. 

lock symbol 


Ate 

T^ — T 

■M 

■M 

_l 

10 

ztooo 

£0 



£0 

ZtOlO 

50 

5t 




in 

1 

II 
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Using the Stat List Editor When Formula-Generated Lists Are 
Displayed 

When you edit an element of a list referenced in an attached formula, the 
TI-83 Plus updates the corresponding element in the list to which the 
formula is attached (Chapter 11). 


Ate 

L1 * 

L£ 1 


It 

ZtOlO 

50 

5t 


10 

ztooo 

£0 




HECd) =61 


Ate 

L1 * 

L£ 1 

ztooo 

£0 

IE 

£0 

ZtOlO 

50 

5t 





flEC(2) = 10 


When a list with a formula attached is displayed in the stat list editor and 
you edit or enter elements of another displayed list, then the TI-83 Plus 
takes slightly longer to accept each edit or entry than when no lists with 
formulas attached are in view. 

Tip: To speed editing time, scroll horizontally until no lists with formulas are 
displayed, or rearrange the stat list editor so that no lists with formulas are 
displayed. 
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Handling Errors Resulting from Attached Formulas 

On the home screen, you can attach to a list a formula that references 
another list with dimension 0 (Chapter 11). However, you cannot display 
the formula-generated list in the stat list editor or on the home screen 
until you enter at least one element to the list that the formula 
references. 

All elements of a list referenced by an attached formula must be valid for 
the attached formula. For example, if Real number mode is set and the 
attached formula is log(Li), then each element of Li must be greater than 
0, since the logarithm of a negative number returns a complex result. 

Tip: If an error menu is returned when you attempt to display a formula¬ 
generated list in the stat list editor, you can select 2:Goto, write down the 
formula that is attached to the list, and then press Icleari I enter I to detach (clear) 
the formula. You then can use the stat list editor to find the source of the error. 
After making the appropriate changes, you can reattach the formula to a list. 

If you do not want to clear the formula, you can select i:Quit, display the 
referenced list on the home screen, and find and edit the source of the error. To 
edit an element of a list on the home screen, store the new value to 

listname{elementff) (Chapter 11). 


TI-83 Plus 


Statistics 


339 







Detaching Formulas from List Names 


Detaching a Formula from a List Name 

You can detach (clear) a formula from a list name in several ways. 

For example: 

• In the stat list editor, move the cursor onto the name of the list to 
which a formula is attached. Press I enter I ICLEARI I enter I . All list 
elements remain, but the formula is detached and the lock symbol 
disappears. 

• In the stat list editor, move the cursor onto an element of the list to 
which a formula is attached. Press I enter I , edit the element, and then 
press I ENTER I . The element changes, the formula is detached, and the 
lock symbol disappears. All other list elements remain. 

• Use CIrList . All elements of one or more specified lists are cleared, 
each formula is detached, and each lock symbol disappears. All list 
names remain. 

• Use CIrAIILists (Chapter 18). All elements of all lists in memory are 
cleared, all formulas are detached from all list names, and all lock 
symbols disappear. All list names remain. 
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Editing an Eiement of a Formuia-Generated List 

As described above, one way to detach a formula from a list name is to 
edit an element of the list to which the formula is attached. The 
TI-83 Plus protects against inadvertently detaching the formula from the 
list name by editing an element of the formula-generated list. 

Because of the protection feature, you must press I enter I before you can 
edit an element of a formula-generated list. 

The protection feature does not allow you to delete an element of a list to 
which a formula is attached. To delete an element of a list to which a 
formula is attached, you must first detach the formula in any of the ways 
described above. 
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Switching Stat List Editor Contexts 


Stat List Editor Contexts 

The stat list editor has four contexts. 

• View-elements context • Edit-elements context 

• View-names context • Enter-name context 

The stat list editor is first displayed in view-elements context. To switch 
through the four contexts, select 1 :Edit from the stat edit menu and 
follow these steps. 

1. Press 0 to move the cursor onto a list name. You are 
now in view-names context. Press 0 and 0 to view list 
names stored in other stat list editor columns. 


2. Press I enter I . You are now in edit-elements context. 
You may edit any element in a list. All elements of the 
current list are displayed in braces ({} )in the entry 
line. Press 0 and 0 to view more list elements. 


Trai 

L1 * 

LZ 1 

10 

£.EE? 

ZO 

Z^ 

IE 

ZO 

£.EE? 

50 

5E 





SEC =C5, 10,25000... 


Trai 

L1 * 

LZ 1 

E 

10 

£.EE? 

ZO 

£E 

IE 

ZO 

£.EE? 

SO 

SE 





SEC =15, 10,25000... 
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3. Press I enter I again. You are now in view-elements 
context. Press [T], 0, 0, and 0 to view other list 
elements. The current element’s full value is displayed 
in the entry line. 

4. Press I enter I again. You are now in edit-elements 
context. You may edit the current element in the entry 
line. 

5. Press 0 until the cursor is on a list name, then press 
[Ml [ins]. You are now in enter-name context. 


6. Press ICLEARI . You are now in view-names context. 


7. Press 0. You are now back in view-elements context. 
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Stat List Editor Contexts 


View-Elements Context 

In view-elements context, the entry line displays the list name, the 
current element’s place in that list, and the full value of the current 
element, up to 12 characters at a time. An ellipsis (...) indicates that the 
element continues beyond 12 characters. 


Ate 

L1 * 

L£ £ 

10 

E.EE? 

£0 

It 



30 

3E 



L1(S)=25000010 


To page down the list six elements, press IalphaI 0. To page up six 
elements, press IalphaI 0. To delete a list element, press IdelI . 
Remaining elements shift up one row. To insert a new element, press 
[Ml [IMS]. 0 is the default value for a new element. 

Edit-Elements Context 

In edit-elements context, the data displayed in the entry line depends on 
the previous context. 
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• When you switch to edit-elements context from view-elements 
context, the full value of the current element is displayed. You can 
edit the value of this element, and then press 0 and 0 to edit other 
list elements. 


Ate 

L1 * 

LS 1 

S 

It 

£0 

ZtOlO 

SO 

St 





lAtCCtU =15000 1 


Ate 

L1 * 

LS 1 

t 

SO 

St 

It 

so 

StOlO 

so 

St 





|flEC(S)=25000 I 


• When you switch to edit-elements context from view-names context, 
the full values of all elements in the list are displayed. An ellipsis 
indicates that list elements continue beyond the screen. You can 
press 0 and 0 to edit any element in the list. 



L1 * 

LS 1 

t 

10 

stooo 

so 

St 

It 

SO 

StOlO 

so 

St 





IflEC =15, 10,25000...! 



L1 * 

LS 1 

t 

10 

stooo 

so 

St 

It 

SO 

StOlO 

so 

St 





jflEC ={15, 10,25000...! 


Note: In edit-elements context, you can attach a formula to a list name only if 
you switched to it from view-names context. 
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View-Names Context 


In view-names context, the entry line displays the list name and the list 
elements. 



L1 * 

L£ 1 

£ 

10 

££000 

£0 

££ 

1£ 

£0 

££010 

£0 

££ 





flEC ={15, 10,25000... 


To remove a list from the stat list editor, press (del]. Remaining lists shift 
to the left one column. The list is not deleted from memory. 

To insert a name in the current column, press [Ml O^S]. Remaining 
columns shift to the right one column. 

Enter-Name Context 

In enter-name context, the Name= prompt is displayed in the entry line, 
and alpha-lock is on. 

At the Name= prompt, you can create a new list name, paste a list name 
from Li to L6 from the keyboard, or paste an existing list name from the 
LIST NAMES menu (Chapter 11). The l symbol is not required at the Name= 
prompt. 
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Ate 

L1 * 1 


10 

ztooo 

It 

£0 

ZtOlO 

SO 

St 



|HaMe=ia 1 


To leave enter-name context without entering a list name, press ICLEARI . 
The stat list editor switches to view-names context. 
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ST AT EDIT Menu 


STAT EDIT Menu 


To display the stat edit menu, press ISTATI . 


EDIT CALC TESTS 


l:Edit... 

Displays the stat list editor. 

2:SortA( 

Sorts a list in ascending order. 

3:SortD( 

Sorts a list in descending order. 

4:ClrList 

Deletes all elements of a list. 

5:SetUpEditor 

Stores lists in the stat list editor. 


Note: Chapter 13: Inferential Statistics describes the stat tests menu items. 

SortA(, SortD( 

SortA( (sort ascending) sorts list elements from low to high values. SortD( 
(sort descending) sorts list elements from high to low values. Complex 
lists are sorted based on magnitude (modulus). SortA( and SortD( each 
can sort in either of two ways. 

• With one Ustname, SortA( and SortD( sort the elements in Ustname and 
update the list in memory. 
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• With two or more lists, SortA( and SortD( sort keylistname, and then sort 
each dependlist by placing its elements in the same order as the 
corresponding elements in keylistname. This lets you sort two-variable 
data on X and keep the data pairs together. All lists must have the 
same dimension. 

The sorted lists are updated in memory. 


Sort A{listname) 

So rtD{lislname) 

Sort A{keyUstname,dependlistl[,dependlist!,...,dependlist n]) 
So rtD{keylistname,dependlistl[,dependlist2,...,dependlist w]) 




Ls 

4 3J 


t;3 4 

t;i,2,3J-^LH 


Lh 

2 3J 


t;3 2 n 

Sortn<Ls,LH> 


■ 

Done 




Note: SortA( and SortD( are the same as SortA( and SortD( on the list ops menu. 
CIrList 

CIrList clears (deletes) from memory the elements of one or more 
listnames. CIrList also detaches any formula attached to a Ustname. 

CIrList Ustname 1,Ustname!,...,Ustname n 

Note: To clear from memory all elements of all list names, use cirAiiLists 
(Chapter 18). 
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SetUpEditor 

With SetUpEditor you can set up the stat list editor to display one or more 
listnames in the Order that you specify. You can specify zero to 20 

listnames. 

Additionally, if you want to use listnames which happen to be archived, the 
Setup Editor will automatically unarchive the listnames and place them in 
the stat list editor at the same time. 


SetUpEditor \listnamel,listname2,...,listname n] 


SetUpEditor with one to 20 listnames removes all list names from the stat 
list editor and then stores listnames in the stat list editor columns in the 
specified order, beginning in column 1. 


SetUpEditor RESI 
D,Ls,Lfi,TIME,LOH 
G,ni23 

Done 


RE^ID 

L5 

LG * 1 

DNJH 

1 

11 


£ 

1£ 

-.OlOH 

5 

15 

-.0015 

H 

IH 

.009H 

1 

IE 

-.OOIB 

6 

IG 

-.OlOfi 






RE^IDU): 

= -.0013125... 



If you enter a Ustname that is not stored in memory already, then Ustname is 
created and stored in memory; it becomes an item on the list names 
menu. 
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Restoring Li through Le to the Stat List Editor 


SetUpEditor with no listnames removes all list names from the stat list 
editor and restores list names Li through Le in the stat list editor columns 
1 through 6. 

SetUpEditor- 

□one 


LH 

LS 

LG t H 



1 

1 

1 

1 

1 



LHC1)= 


L1 

L5 

L5 1 


.El 

1 

11 

.GB 

£ 

15.E 

.?5 

5 

IE 

.73 

H 

IB 

.BB 

E 

£J.l 

.99 

6 

EH.H 

1.01 


L1(1)=6 

.5 
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Regression Model Features 


Regression Model Features 

ST AT CALC menu items 3 through C are regression models. The automatic 
residual list and automatic regression equation features apply to all 
regression models. Diagnostics display mode applies to some regression 
models. 


Automatic Residual List 


When you execute a regression model, the automatic residual list feature 
computes and stores the residuals to the list name RESID. RESID 
becomes an item on the list names menu (Chapter 11). 


OPS mrth 
^RESID 


The TI-83 Plus uses the formula below to compute RESID list elements. 
The next section describes the variable RegEQ. 


RESID = Ylistname - HeglEQ[Xlistname) 
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Automatic Regression Equation 

Each regression model has an optional argument, regequ, for which you 
can specify a Y= variable such as Yi. Upon execution, the regression 
equation is stored automatically to the specified Y= variable and the Y= 
function is selected. 


{;i,2,3J-^Li : C-l, - 
2, -5J-^L2 

t-1 -2 -5J 
LinRe9tax+b> Lij 
LepVsI 


Pl^tl TFTO 

W1 = 

\V2 = 

WsB-2X+l. 333333 
3333333 


LinReg 


y=ax+b 


a= -2 


b=1.333333333 



Regardless of whether you specify a Y= variable for regequ, the 
regression equation always is stored to the TI-83 Plus variable RegEQ, 
which is item 1 on the vars statistics eq secondary menu. 

XV 2 as TEST PTS 
^RegES 

3:b 

Note: For the regression equation, you can use the fixed-decimal mode setting 
to control the number of digits stored after the decimal point (Chapter 1). 
However, limiting the number of digits to a small number could affect the 
accuracy of the fit. 
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Diagnostics Dispiay Mode 

When you execute some regression models, the TI-83 Plus computes 
and stores diagnostics values for r (correlation coefficient) and 
(coefficient of determination) or for r 2 (coefficient of determination). 

r and are computed and stored for these regression models. 

LinReg(ax+b) LnReg PwrReg 

LinReg(a+bx) ExpReg 

r 2 is computed and stored for these regression models. 

QuadReg CubicReg QuartReg 

The r and r2 that are computed for LnReg, ExpReg, and PwrReg are 
based on the linearly transformed data. For example, for ExpReg 
(y=ab''x), r and r2 are computed on In y=ln a+x(ln b). 

By default, these values are not displayed with the results of a 
regression model when you execute it. However, you can set the 
diagnostics display mode by executing the DiagnosticOn or DiagnosticOff 
instruction. Each instruction is in the catalog (Chapter 15). 

CflTflLOG □ 

dett 

DiagnosticOff 

►DiagnosticOn 

dint 
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Note: To set DiagnosticOn or DiagnosticOff from the home screen, press [M] 
[catalog], and then select the instruction for the mode you want. The instruction 
is pasted to the home screen. Press I enter I to set the mode. 

When DiagnosticOn is set, diagnostics are displayed with the results 
when you execute a regression model. 


DiagnosticOn 


LinReg 

Done 


g=ax+b 

LinRegtax+b> Lij 


a= -2 

L^l 


b=1.333333333 
n2=.9230769231 
n=-.9607689220 


When DiagnosticOff is set, diagnostics are not displayed with the results 
when you execute a regression model. 


DiagnosticOff 

Done 

LinRegtax+b> Lij 
L^l 


LinReg 
g=ax+b 
a= -2 

b=1.333333333 
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ST AT CALC Menu 


STAT CALC Menu 


To display the statcalc menu, press ISTATI H. 


EDIT CALC TESTS 
yi-Var Stats 

Calculates 1-variable statistics. 

2:2-Var Stats 

Calculates 2-variable statistics. 

3:Med-Med 

Calculates a median-median line. 

4:LinReg(ax+b) 

Fits a linear model to data. 

5:QuadReg 

Fits a quadratic model to data. 

6:CubicReg 

Fits a cubic model to data. 

7:Qua rtReg 

Fits a quartic model to data. 

8:LinReg(a+bx) 

Fits a linear model to data. 

9:LnReg 

Fits a logarithmic model to data. 

0:ExpReg 

Fits an exponential model to data. 

A:PwrReg 

Fits a power model to data. 

B:Logistic 

Fits a logistic model to data. 

C:SinReg 

Fits a sinusoidal model to data. 


For each stat calc menu item, if neither xUstname nor YUstname is 
specified, then the default list names are Li and L 2 . If you do not specify 
freqiisi, then the default is 1 occurrence of each list element. 
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Frequency of Occurrence for Data Points 

For most stat calc menu items, you can specify a list of data 
occurrences, or frequencies (freqlist). 

Each element \n freqlist indicates how many times the corresponding data 
point or data pair occurs in the data set you are analyzing. 

For example, if L1={15,12,9,14} and lFREQ={1,4,1,3}, then the TI-83 Plus 
interprets the instruction 1-Var Stats Li, lFREQ to mean that 15 occurs 
once, 12 occurs four times, 9 occurs once, and 14 occurs three times. 

Each element \n freqlist must be > 0, and at least one element must be > 0. 

Noninteger/re^/wf elements are valid. This is useful when entering 
frequencies expressed as percentages or parts that add up to 1. 
Flowever, \i freqlist contains noninteger frequencies, Sx and Sy are 
undefined; values are not displayed for Sx and Sy in the statistical 
results. 

1-Var Stats 

1-Var Stats (one-variable statistics) analyzes data with one measured 
variable. Each element \n freqlist is the frequency of occurrence for each 
corresponding data point in xiistname. freqlist elements must be real 
numbers > 0. 
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1-Var Stats [Xlistnamefreqlist] 


l-War Stats LijL 


2-Var Stats 

2-Var Stats (two-variable statistics) analyzes paired data. xUstname is the 
independent variable. YUstname is the dependent variable. Each element 
mfreqiist is the frequency of occurrence for each data pair 

[XUstname, YUstname). 


2-Var Stats [XUstname,YUstname mfreqiist) 


Med-Med (ax+b) 

Med-Med (median-median) fits the model equation y=ax-i-b to the data 
using the median-median line (resistant line) technique, calculating the 
summary points xi, yi, X 2 , y 2 , X3, and ys. Med-Med displays values for 
a (slope) and b (y-intercept). 


Med-Med [XUstname, YUstname freqUst,regequ\ 


Med-Med LsjLhjVe 


Med-Med 

■ 


y=ax+b 



a=.S75 



b=1.541666667 
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LinReg (ax+b) 


LinReg(ax+b) (linear regression) fits the model equation y=ax+b to the data 
using a least-squares fit. It displays values for a (slope) and b (y-intercept); 
when DiagnosticOn is set, it also displays values for r2 and r. 


LinReg(ax+b) \Xlistname,Ylistnamefreqlist,regequ\ 


Quad Reg (ax^+bx+c) 

QuadReg (quadratic regression) fits the second-degree polynomial 
y=ax2+bx-i-c to the data. It displays values for a, b, and c; when 
DiagnosticOn is set, it also displays a value for r2. For three data points, 
the equation is a polynomial fit; for four or more, it is a polynomial 
regression. At least three data points are required. 

QuadReg \Xlistname,Ylistnamefreqlist,regequ] 


CubicReg—(ax3+bx2+cx+d) 

CubicReg (cubic regression) fits the third-degree polynomial 
y=ax3+bx2+cx-hd to the data. It displays values for a, b, c, and d; when 
DiagnosticOn is set, it also displays a value for r2. For four points, the 
equation is a polynomial fit; for five or more, it is a polynomial regression. 
At least four points are required. 
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CubicReg [Xlistname,Ylistnamefreqlist,regequ] 


QuartReg—(ax4+bx3+cx2+ dx+e) 

QuartReg (quartic regression) fits the fourth-degree polynomial 
y=ax4+bx3+cx2+dx-i-e to the data. It displays values for a, b, c, d, and e; 
when DiagnosticOn is set, it also displays a value for r2. For five points, 
the equation is a polynomial fit; for six or more, it is a polynomial 
regression. At least five points are required. 


QuartReg [Xlistname,YUstname/reqlist,regequ] 


LinReg—(a+bx) 

LinReg(a+bx) (linear regression) fits the model equation y=a+bx to the data 
using a least-squares fit. It displays values for a (y-intercept) and b (slope); 
when DiagnosticOn is set, it also displays values for and r. 


LinReg(a+bx) [Xlistname,Ylistname/reqlist,regequ] 


LnReg—(a+b ln(x)) 

LnReg (logarithmic regression) fits the model equation y=a+b ln(x) to the 
data using a least-squares fit and transformed values ln(x) and y. It 
displays values for a and b; when DiagnosticOn is set, it also displays 
values for and r. 
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LnReg [Xlistname,Ylistname/reqlist,regequ] 


ExpReg—(ab^) 

ExpReg (exponential regression) fits the model equation y=abx to the data 
using a least-squares fit and transformed values x and ln(y). It displays 
values for a and b; when DiagnosticOn is set, it also displays values for 
and r. 

ExpReg [Xlistname,Ylistname/reqlist,regequ] 


PwrReg—(ax^) 

PwrReg (power regression) fits the model equation y=axt' to the data using 
a least-squares fit and transformed values ln(x) and ln(y). It displays 
values for a and b; when DiagnosticOn is set, it also displays values for 
and r. 

PwrReg [Xlistname,Ylistname/reqlist,regequ] 


Logistic—c/(1 +a*ebx) 

Logistic fits the model equation y=c/(1-i-a*e't’x) to the data using an 
iterative least-squares fit. It displays values for a, b, and c. 


Logistic [Xlistname,Ylistname/reqlist,regequ] 
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SinReg—a sin(bx+c)+d 


SinReg (sinusoidal regression) fits the model equation y=a sin(bx+c)+d to 
the data using an iterative least-squares fit. It displays values for a, b, c, 
and d. At least four data points are required. At least two data points per 
cycle are required in order to avoid aliased frequency estimates. 


SinReg \iterations,Xlistname,Ylistname,period,regequ] 

iterations is the maximum number of times the algorithm will iterate to find 
a solution. The value for iterations can be an integer > 1 and < 16; if not 
specified, the default is 3. The algorithm may find a solution before 
iterations is reached. Typically, larger values for iterations result in longer 
execution times and better accuracy for SinReg, and vice versa. 

A period guess is optional. If you do not specify period, the difference 
between time values in xustname must be equal and the time values must 
be ordered in ascending sequential order. If you specify period, the 
algorithm may find a solution more quickly, or it may find a solution when 
it would not have found one if you had omitted a value for period. If you 
specify period, the differences between time values in xUstname can be 
unequal. 

Note: The output of SinReg is always in radians, regardless of the Radian/Degree 
mode setting. 
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SinReg Example: Daylight Hours in Alaska for One Year 

Compute the regression model for the number of hours of daylight in 
Alaska during one year. 


se-=itXrX, 1,361,30 



B! Plots Plots 

: <15.5,8, 11, 1 


as^off 

3.5,16.5,19,19.5 


Type: M Jhh 

,17,14.5,12.5,8. 



•0< - >OH I..-' 

5,6.5,5.5J+L2 


Xlist:Li 

C5.5 8 11 13.5 ... 


VlistiLs 

■ 


Mark: □ D ■ 

SinReg Li,L 2 ,Vil 



SinReg 




y=a+s i n t bx+c+d 




3=6.770292445 




b=.0162697853 




c=-1.215498579 




d=12.18138372 




■ 






< -1 period- 


With noisy data, you will achieve better convergence results when you 
specify an accurate estimate for period. You can obtain a period guess in 
either of two ways. 

• Plot the data and trace to determine the x-distance between the 
beginning and end of one complete period, or cycle. The illustration 
above and to the right graphically depicts a complete period, or cycle. 
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• Plot the data and trace to determine the x-distance between the 
beginning and end of N complete periods, or cycles. Then divide the 
total distance by N. 

After your first attempt to use SinReg and the default value for iterations to 
fit the data, you may find the fit to be approximately correct, but not 
optimal. For an optimal fit, execute SinReg ^6,Xlistname,Ylistname,2n I b 
where b is the value obtained from the previous SinReg execution. 
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Statistical Variables 


The statistical variables are calculated and stored as indicated below. To 
access these variables for use in expressions, press IvarsI , and select 
5:Statistics. Then select the vars menu shown in the column below under 
VARS menu. If you edit a list or change the type of analysis, all statistical 


variables are cleared. 

Variables 

1-Var 

Stats 

2-Var 

Stats 

Other 

VARS 

menu 

mean of x values 

X 

X 


XY 

sum of X values 

Zx 

Zx 


2 

sum of x2 values 

Zx2 

Zx2 


2 

sample standard deviation of x 

Sx 

Sx 


XY 

population standard deviation of x 

GX 

GX 


XY 

number of data points 

n 

n 


XY 

mean of y values 


y 


XY 

sum of y values 


Zy 


2 

sum of y2 values 


ro 


2 

sample standard deviation of y 


Sy 


XY 

population standard deviation of y 


Gy 


XY 

sum of X * y 


Zxy 


2 

minimum of x values 

minX 

minX 


XY 
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Variables 

1-Var 

Stats 

2-Var 

Stats 

Other 

VARS 

menu 

maximum of x values 

maxX 

maxX 


XY 

minimum of y values 


minY 


XY 

maximum of y values 


maxY 


XY 

1st quartile 

Q1 



PTS 

median 

Med 



PTS 

3rd quartile 

Qs 



PTS 

regression/fit coefficients 



a, b 

EQ 

polynomial, Logistic, and SinReg 
coefficients 



a, b, c, 
d, e 

EQ 

correlation coefficient 



r 

EQ 

coefficient of determination 



r2, R2 

EQ 

regression equation 



RegEQ 

EQ 

summary points (Med-Med only) 



x1, y1, x2, 
y2, x3, y3 

PTS 


Qiand Qs 

The first quartile (Qi) is the median of points between minX and Med 
(median). The third quartile (Qs) is the median of points between Med 
and maxX. 
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Statistical Analysis in a Program 


Entering Stat Data 

You can enter statistical data, calculate statistical results, and fit models 
to data from a program. You can enter statistical data into lists directly 
within the program (Chapter 11). 

PROGRAM:STATS 
: C-l, -2, -5J-^L2 


Statistical Calculations 

To perform a statistical calculation from a program, follow these steps. 

1. On a blank line in the program editor, select the type of calculation 
from the stat calc menu. 

2. Enter the names of the lists to use in the calculation. Separate the list 
names with a comma. 

3. Enter a comma and then the name of a Y= variable, if you want to store 
the regression equation to a Y= variable. 


PROGRAM:STATS 
: {;i,2r3J-^Li 
: C-l, -2, -5J-^L2 
:LinReg<ax+b> Li 
pLepVe 
:■ 
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Statistical Plotting 


Steps for Plotting Statistical Data in Lists 

You can plot statistical data that is stored in lists. The six types of plots 
available are scatter plot, xyLine, histogram, modified box plot, regular 
box plot, and normal probability plot. You can define up to three plots. 

To plot statistical data in lists, follow these steps. 

1. Store the stat data in one or more lists. 

2. Select or deselect Y= functions as appropriate. 

3. Define the stat plot. 

4. Turn on the plots you want to display. 

5. Define the viewing window. 

6. Display and explore the graph. 
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liii (Scatter) 


Scatter plots plot the data points from Xlist and Ylist as coordinate pairs, 
showing each point as a box ( □ ), cross ( + ), or dot (•). Xlist and Ylist 
must be the same length. You can use the same list for Xlist and Ylist. 


Plots Plots 



aSroff 


+ 

T^pp: M Jhh 



•0< - >OH 



Xlist:Li 



Vlist:L2 


+ 

Mark: □ Q • 


: , . 


(xyLine) 

xyLine is a scatter plot in which the data points are plotted and 
connected in order of appearance in Xlist and Ylist. You may want to use 
SortA( or SortD( to sort the lists before you plot them. 


pioti 3 

HI Of 

pH 

Plots 

Type: 

Lil 

Si Jhb 


KH- 

»nn 

Xlist 

:Li 

□ 

Vlist 

:Li 


Mark: 

n 

+ 
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cQit (Histogram) 


Histogram plots one-variable data. The XscI window variable value 
determines the width of each bar, beginning at Xmin. ZoomStat adjusts 
Xmin, Xmax, Ymin, and Ymax to include all values, and also adjusts XscI. 
The inequality (Xmax - Xmin) / XscI < 47 must be true. A value that occurs 
on the edge of a bar is counted in the bar to the right. 


ff 

: Li: 1^ 
Ki< - mH 

Xlist:Li 
Fre-=i: 1 



Pl:l 

.1 



rW-i 



n=l^ 


(ModBoxplot) 

ModBoxplot (modified box plot) plots one-variable data, like the regular 
box plot, except points that are 1.5 * Interquartile Range beyond the 
quartiles. (The Interquartile Range is defined as the difference between 
the third quartile Qs and the first quartile Qi.) These points are plotted 
individually beyond the whisker, using the Mark (□ or + or •) you select. 
You can trace these points, which are called outliers. 
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The prompt for outlier points is x=, except when the outlier is the 
maximum point (maxX) or the minimum point (minX). When outliers exist, 
the end of each whisker will display x=. When no outliers exist, minX and 
maxX are the prompts for the end of each whisker. Qi, Med (median), and 
Q3 define the box. 

Box plots are plotted with respect to Xmin and Xmax, but ignore Ymin and 
Ymax. When two box plots are plotted, the first one plots at the top of the 
screen and the second plots in the middle. When three are plotted, the 
first one plots at the top, the second in the middle, and the third at the 
bottom. 


LI 1 + 

2:Plot2...0n 

- Ll 1 + 

3:Plot3...0ff 

I.-' LI L2 □ 

4-;-Plots0ff 



(Boxplot) 

Boxplot (regular box plot) plots one-variable data. The whiskers on the 
plot extend from the minimum data point in the set (minX) to the first 
quartile (Qi) and from the third quartile (Qs) to the maximum point 
(maxX). The box is defined by Qi, Med (median), and Qs. 
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Box plots are plotted with respect to Xmin and Xmax, but ignore Ymin and 
Ymax. When two box plots are plotted, the first one plots at the top of the 
screen and the second plots in the middle. When three are plotted, the 
first one plots at the top, the second in the middle, and the third at the 
bottom. 


■nn LI 1 


2:Plot2...0n 

>nH Li 1 

3:Plot3...0ff 

>nH LS 1 


4-;-Plots0ff 



(NormProbPlot) 

NormProbPlot (normal probability plot) plots each observation X in 
Data List versus the corresponding quantile z of the standard normal 
distribution. If the plotted points lie close to a straight line, then the plot 
indicates that the data are normal. 

Enter a valid list name in the Data List field. Select X or Y for the Data Axis 
setting. 

• If you select X, the TI-83 Plus plots the data on the x-axis and the 
z-values on the y-axis. 

• If you select Y, the TI-83 Plus plots the data on the y-axis and the 
z-values on the x-axis. 
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randHorn 135 j 2 j 90 
>-^Lh 

t35.11436075 36... 

■ 


P1«tl 

an Off 

Type: Lil ^ Jhh 
Kl< - mH M 


Data ListiLn 
Data Rxis: 
Mark: □ + 


PS:LH 





Defining the Piots 


To define a plot, follow these steps. 


1. Press [Ml [stat plot]. The stat plots menu is displayed with the 
current plot definitions. 


I.-' LI LE □ 

2:Plot2...0ff 

I.-' LI LE □ 

3:Plot3...0ff 

I.-' LI LE □ 

4-1-PlotsOff 


2. Select the plot you want to use. The stat plot editor is displayed for 
the plot you selected. 
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1^ Jhb 
Ki< - mH 1^ 

Xlist:Li 
Vlist:L 2 
Mark: □ + • 


3. Press I enter I to select On if you want to plot the statistical data 
immediately. The definition is stored whether you select On or Off. 

4. Select the type of plot. Each type prompts for the options checked in 
this table. 


Plot Type 

XList 

YList 

Mark 

Freq 

Data List 

Data Axis 

kill Scatter 

a 

21 

21 

□ 

□ 

□ 


a 

21 

21 

□ 

□ 

□ 

rTtrh 

a 

□ 

□ 

21 

□ 

□ 

O’" 

21 

□ 

21 

21 

□ 

□ 

HIO- 

21 

□ 

□ 

21 

□ 

□ 


□ 

□ 

21 

□ 

21 

21 


5. Enter list names or select options for the plot type. 

• Xlist (list name containing independent data) 

• Ylist (list name containing dependent data) 

• Mark (□ or + or •) 
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• Freq (frequency list for Xlist elements; default is 1) 

• Data List (list name for NormProbPlot) 

• Data Axis (axis on which to plot Data List) 

Displaying Other Stat Plot Editors 

Each stat plot has a unique stat plot editor. The name of the current stat 
plot (Plotl, Plot2, or Plots) is highlighted in the top line of the stat plot 
editor. To display the stat plot editor for a different plot, press 0, E, and 
0 to move the cursor onto the name in the top line, and then press 
I ENTER I . The stat plot editor for the selected plot is displayed, and the 
selected name remains highlighted. 

Jhb 

Ki< - mH 

Xlist:Li 
Vlist:L 2 
Mark: □ + • 



Turning On and Turning Off Stat Plots 

PlotsOn and PlotsOff allow you to turn on or turn off stat plots from the 
home screen or a program. With no plot number, PlotsOn turns on all 
plots and PlotsOff turns off all plots. With one or more plot numbers (1, 2, 
and 3), PlotsOn turns on specified plots, and PlotsOff turns off specified 
plots. 
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PlotsOff [1,2,3] 
PlotsOn [1,2,3] 


PlotsOff 

Done 



PlotsOn 3 


•O' - LI 1 n 

Done 


2:Plot2...0ff 

■ 


LI RESID □ 

3: Plot3...0n 

LH xflxi! ■ 

4-1-PlotsOff 


Note: You also can turn on and turn off stat plots in the top line of the Y= editor 
(Chapter 3). 

Defining the Viewing Window 

Stat plots are displayed on the current graph. To define the viewing 
window, press iwiNDOWl and enter values for the window variables. 
ZoomStat redefines the viewing window to display all statistical data 
points. 

Tracing a Stat Piot 

When you trace a scatter plot or xyLine, tracing begins at the first 
element in the lists. 

When you trace a histogram, the cursor moves from the top center of 
one column to the top center of the next, starting at the first column. 
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When you trace a box plot, tracing begins at Med (the median). Press 0 
to trace to Qi and minX. Press 0 to trace to Qs and maxX. 

When you press 0 or 0 to move to another plot or to another Y= 
function, tracing moves to the current or beginning point on that plot (not 
the nearest pixel). 

The ExprOn/ExprOff format setting applies to stat plots (Chapter 3). When 
ExprOn is selected, the plot number and plotted data lists are displayed 
in the top-left corner. 
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Statistical Plotting in a Program 


Defining a Stat Piot in a Program 

To display a stat plot from a program, define the plot, and then display 
the graph. 


To define a stat plot from a program, begin on a blank line in the 
program editor and enter data into one or more lists; then, follow these 
steps. 


1. Press [Ml [STAT plot] to display the stat plots menu. 


a jMfe 

(HPTot 
2: Plot 


tvpe mark 

otK 
Plot2( 
3:Plot3t 
4:Plots0ff 
5:PlotsOn 


2. Select the plot to define, which pastes Plotl(, Plot2(, or Plot3( to the 
cursor location. 


PROGRAM:plot 
:tl,2r3,4J+Li 

:Plot2tl 
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3. Press [M] [stat plot] [T] to display the stat type menu. 


PLOTS iiwaa MRRK 
iBScaiter 
2:xyLine 
3:Histo9raM 
4:ModBoxplot 
5:Boxplot 
6: HoppiProbPlot 


4. Select the type of plot, which pastes the name of the plot type to the 
cursor location. 


PROGRRMiPLOT 
:tl,2r3,4J+Li 

:Plot2tScatter! 


5. Press □. Enter the list names, separated by commas. 


6. Press □ [Ml [stat plot] 0 to display the stat plot mark menu. (This 
step is not necessary if you selected 3:Histogram or 5:Boxplot in 
step 4.) 


[PLOTS TVPE IBISiaS 


3: ■ 


Select the type of mark (□ or + or •) for each data point. The selected 
mark symbol is pasted to the cursor location. 
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7. Press Q] I enter I to complete the command line. 


PROGRAM:PLOT 
: {;i,2r3,4J+Li 

:Plot2<Scatter,L 

1 j LE j n > 

:■ 


Displaying a Stat Plot from a Program 


To display a plot from a program, use the DispGraph instruction 
(Chapter 16) or any of the zoom instructions (Chapter 3). 


PROGRAM:PLOT 


PROGRAM:PLOT 

: 01,2r3,4J+Li 


:tl,2,3,4J+Li 

:T5,6,7,ST+L£ 


:t5,6,7,ST+L£ 

:Plot2tScatter, L 


:Plot2tScatter,L 

1 , LE , n > 


1 ,LE, n > 

:DispGraph 


:ZccnStat 

:■ 


:■ 
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Chapter 13: 

Inferential Statistics and Distributions 


Getting Started; Mean Height of a 
Population 

Getting Started is a fast-paced introduction. Read the chapter for detaiis. 

Suppose you want to estimate the mean height of a popuiation of women given 
the random sampie beiow. Because heights among a bioiogicai popuiation tend 
to be normaiiy distributed, a f distribution confidence intervai can be used when 
estimating the mean. The 10 height vaiues beiow are the first 10 of 90 vaiues, 
randomiy generated from a normaiiy distributed popuiation with an assumed 
mean of 165.1 centimeters and a standard deviation of 6.35 centimeters 
(randNorm(165.1,6.35,90) with a seed of 789). 

Height (in centimeters) of Each of 10 Women 

169.43 168.33 159.55 169.97 159.79 181.42 171.17 162.04 
167.15 159.53 
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1. Press ISTATII ENTER I to display the stat list editor. 

Press 0 to move the cursor onto Li, and then 
press \M\ [ins]. The Name= prompt is displayed 
on the bottom line. The □ cursor indicates that 
alpha-lock is on. The existing list name columns 
shift to the right. 



L1 

L£ 1 






|Hane=ia I 


Note: Your stat editor may not look like the one 
pictured here, depending on the lists you have 
already stored. 


2. Enter [h] [g] [h] [t] at the Name= prompt, and 
then press I enter | . The list to which you will 
store the women’s height data is created. 

Press 0 to move the cursor onto the first row of 
the list. HGHT(1)= is displayed on the bottom line. 

3. Press 169 0 43 to enter the first height value. 

As you enter it, it is displayed on the bottom 
line. 

Press I ENTER I . The value is displayed in the first 
row, and the rectangular cursor moves to the 
next row. 


HGHT 

L1 

L£ 1 

IVHHI 






|hghtci:i = I 


HGHT 

L1 

LE E 

1^3.73 

IBl.HS 

IGZ.OH 

1S7.13 



|HGHTC11:i= I 
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Enter the other nine height values the same 
way. 


4. Press ISTATI 0 to display the stattests menu, 
and then press 0 until 8:Tlnterval is highlighted. 


EDIT CflLC 
2tT-Test... 

3:2-SaMPZTest... 
4:2-SaMPTTest... 
5:1-PropZTest... 
6:2-PropZTest... 
7: Zlnteryal... 
aiTInter^Jal... 


5. Press I enter I to select 8:Tlnterval. The inferential 
stat editor for TInterval is displayed. If Data is not 
selected for Inpt:, press 0 I enter I to select Data. 

Press 0 and [h] [g] [h] [t] at the List: prompt 
(alpha-lock is on). 


TInternal 
InptsIflgUP 
ListiHGlrr 
Fre-=i: 1 
C-Leyel:.99 
Calculate 


Stats 


Press 0 0 □ 99 to enter a 99 percent 
confidence level at the C-Level: prompt. 


6. Press 0 to move the cursor onto Calculate, and 
then press I enter I . The confidence interval is 
calculated, and the TInterval results are 
displayed on the home screen. 


TInternal 
059.74, 173.94> 
x=l66.030 
Sx=6.907079237 
n=10 
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Interpret the results. 


The first line, (159.74,173.94), shows that the 99 percent confidence 
interval for the population mean is between about 159.74 centimeters 
and 173.94 centimeters. This is about a 14.2 centimeters spread. 

The .99 confidence level indicates that in a very large number of 
samples, we expect 99 percent of the intervals calculated to contain the 
population mean. The actual mean of the population sampled is 165.1 
centimeters, which is in the calculated interval. 

The second line gives the mean height of the sample x used to compute 
this interval. The third line gives the sample standard deviation Sx. The 
bottom line gives the sample size n. 

To obtain a more precise bound on the population mean n of women’s 
heights, increase the sample size to 90. Use a sample mean x of 163.8 
and sample standard deviation Sx of 7.1 calculated from the larger 
random sample. This time, use the Stats (summary statistics) input 
option. 

7. Press ISTATI 0 8 to display the inferential stat 
editor for TInterval. 

Press 0 I ENTER I to select lnpt:Stats. The editor 
changes so that you can enter summary 
statistics as input. 


TInternal 
InptsData 
x:166.S3S 
Sx:6.907S79237... 
n: 10 

C-Leyel:.99 
Calculate 
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8. Press 0 163 □ 8 1 enter I to store 163.8 to x. 


Press 7 □ 1 1 ENTER I to store 7.1 to Sx. 
Press 90 1 ENTER I to store 90 to n. 


9. Press 0 to move the cursor onto Calculate, and 
then press I enter I to calculate the new 99 
percent confidence interval. The results are 
displayed on the home screen. 


If the height distribution among a population of women is normally 
distributed with a mean ^ of 165.1 centimeters and a standard deviation 
a of 6.35 centimeters, what height is exceeded by only 5 percent of the 
women (the 95th percentile)? 

10. Press ICLEARl to clear the home screen. 

Press [20 [distr] to display the distr 
(distributions) menu. 


OMIg DRRlil 
iBnorna1pdf C 
2: normalcdf( 
3:inoHormt 
4:tpdft 
5:tcdf( 
6-.X^Fdf(. 
T-l-X^cdft 


TInternal 
061.03, 165.77> 
x=163.8 
Sx=7.1 
n=90 


TInternal 
InptsData 
x:163.8 
Sx:7.1 
n:90 

C-Leoel:.98 
Calculate 
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11 . Press 3 to paste invNorm( to the home screen. 

Press □ 95 □ 165 □ 1 □ 6 □ 35 Q] \mM- 

.95 is the area, 165.1 is ix, and 6.35 is a. 

The result is displayed on the home screen; it shows that five percent of 
the women are taller than 175.5 centimeters. 

Now graph and shade the top 5 percent of the population. 

12. Press iwiNDOWl and set the window variables to 
these values. 

Xmin=145 Ymin=-.02 Xres=1 

Xmax=185 Ymax=.08 

Xscl=5 Yscl=0 


13. Press [M] [distr] [T] to display the distr draw 
menu. 


DISTR 
iBShadeHorn^ 
2:Shade_t( 
Z-.ShadeX^(. 
4:ShadeFt 


WINDOW 
Xpiin=145 
XMax=lS5 
Xscl=5 
VMin=0: 
VMax=.0S 
Vscl=0 
Xres=l 


inyHornt.95?165. 
1?6.35> 

175.5440205 
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14. Press I enter I to paste ShadeNorm( to the home 
screen. 

Press [2^ [ANS] □ 1 [M] [EE] 99 □ 165 □ 1 □ 6 

□ 35Q]. 

Ans (175.5448205 from step 11) is the lower 
bound. 1 e 99 is the upper bound. The normal 
curve is defined by a mean ^ of 165.1 and a 
standard deviation a of 6.35. 

15. Press I enter I to plot and shade the normal 
curve. 

Area is the area above the 95th percentile, low 
is the lower bound, up is the upper bound. 


inyHornt.95?165. 
1?6.35> 

175.5440205 
ShadeHorntAns?1 e 
99?165.1?6.35>I 



low=l?E.EHE UP=1E99 
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Inferential Stat Editors 


Displaying the Inferential Stat Editors 

When you select a hypothesis test or confidence interval instruction from 
the home screen, the appropriate inferential statistics editor is displayed. 
The editors vary according to each test or interval’s input requirements. 
Below is the inferential stat editor for T-Test. 


T-Test 

InptslSHE Stats 
: 0 

List:Li 
Fre-=i: 1 

uMHllT] <nn >nn 
Calculate Draw 


Note: When you select the anova( instruction, it is pasted to the home screen. 
ANOVA( does not have an editor screen. 


Using an Inferential Stat Editor 


To use an inferential stat editor, follow these steps. 


1. Select a hypothesis test or confidence interval from the stat tests 
menu. The appropriate editor is displayed. 


2. Select Data or Stats input, if the selection is available. The appropriate 
editor is displayed. 
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3. Enter real numbers, list names, or expressions for each argument in 
the editor. 

4. Select the alternative hypothesis <, or >) against which to test, if 
the selection is available. 

5. Select No or Yes for the Pooled option, if the selection is available. 

6. Select Calculate or Draw (when Draw is available) to execute the 
instruction. 

• When you select Calculate, the results are displayed on the home 
screen. 

• When you select Draw, the results are displayed in a graph. 


This chapter describes the selections in the above steps for each 
hypothesis test and confidence interval instruction. 


Select Data or 
Stats input 


Enter values 
for arguments 


Z-Test 

ripj: IjHg Stats 
J. n D : 105 

(j: 3 

ListiDRTR y 

L|- Fre-=i: 1 / 

<nn >nn / 
Calculate Draw 


Select an 

alternative 

hypothesis 

Select 

Calculate or 
Draw output 
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Selecting Data or Stats 

Most inferential stat editors prompt you to select one of two types of 
input. (1-PropZlnt and 2-PropZTest, 1-PropZlnt and 2-PropZlnt, x^-jest, and 
LinRegTTest do not.) 

• Select Data to enter the data lists as input. 

• Select Stats to enter summary statistics, such as x, Sx, and n, as 
input. 

To select Data or Stats, move the cursor to either Data or Stats, and then 
press I ENTER I . 

Entering the Values for Arguments 

Inferential stat editors require a value for every argument. If you do not 
know what a particular argument symbol represents, see the Inferential 
Statistics Input Descriptions tables . 

When you enter values in any inferential stat editor, the TI-83 Plus stores 
them in memory so that you can run many tests or intervals without 
having to reenter every value. 
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Selecting an Alternative Hypothesis < >) 

Most of the inferential stat editors for the hypothesis tests prompt you to 
select one of three alternative hypotheses. 

• The first is a alternative hypothesis, such as for the Z-Test. 

• The second is a < alternative hypothesis, such as |il<|i2 for the 

2-SampTTest. 

• The third is a > alternative hypothesis, such as pl>p2 for the 

2-PropZTest. 

To select an alternative hypothesis, move the cursor to the appropriate 
alternative, and then press I enter I . 

Selecting the Pooled Option 

Pooled (2-SampTTest and 2-SampTlnt only) specifies whether the 
variances are to be pooled for the calculation. 

• Select No if you do not want the variances pooled. Population 
variances can be unequal. 

• Select Yes if you want the variances pooled. Population variances are 
assumed to be equal. 

To select the Pooled option, move the cursor to Yes, and then press 
I ENTER I . 
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Selecting Calculate or Draw for a Hypothesis Test 

After you have entered all arguments in an inferential stat editor for a 
hypothesis test, you must select whether you want to see the calculated 
results on the home screen (Calculate) or on the graph screen (Draw). 

• Calculate calculates the test results and displays the outputs on the 
home screen. 

• Draw draws a graph of the test results and displays the test statistic 
and p-value with the graph. The window variables are adjusted 
automatically to fit the graph. 

To select Calculate or Draw, move the cursor to either Calculate or Draw, 
and then press I enter I . The instruction is immediately executed. 

Selecting Calculate for a Confidence Interval 

After you have entered all arguments in an inferential stat editor for a 
confidence interval, select Calculate to display the results. The Draw 
option is not available. 

When you press I enter I , Calculate calculates the confidence interval 
results and displays the outputs on the home screen. 
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Bypassing the Inferential Stat Editors 

To paste a hypothesis test or confidence interval instruction to the home 
screen without displaying the corresponding inferential stat editor, select 
the instruction you want from the catalog menu. Appendix A describes 
the input syntax for each hypothesis test and confidence interval 
instruction. 

|2-SapipZTestt | 

Note: You can paste a hypothesis test or confidence interval instruction to a 
command line in a program. From within the program editor, select the 
instruction from either the catalog (Chapter 15) or the stat tests menu. 
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ST AT TESTS Menu 


STAT TESTS Menu 

To display the stattests menu, press ISTATI \T\. When you select an 
inferential statistics instruction, the appropriate inferential stat editor is 
displayed. 


Most STAT TESTS instructions store some output variables to memory. For 
a list of these variables, see the Test and Interval Output Variables table. 


EDIT CALC TESTS 


|rr|Z-Test. . . 

Test for 1 |.r, known o 

2 : T Test. . . 

Test for 1 |.r, unknown a 

3 : 2-SampZTest. . . 

Test comparing 2 ji’s, known a’s 

4 : 2-SampTTest... 

Test comparing 2 ji’s, unknown o’s 

5: 1-PropZTest... 

Test for 1 proportion 

6: 2-PropZTest... 

Test comparing 2 proportions 

7 : Zlnterval... 

Confidence interval for 1 |.r, known o 

8: Tlnterval... 

Confidence interval for 1 |.r, unknown a 

9 : 2-SampZInt. . . 

Confidence interval for difference of 2 n’s, known a’s 

0 : 2-SampTInt.. . 

Confidence interval for difference of 2 |a’s, unknown a’s 

A: 1 -PropZInt.. . 

Confidence interval for 1 proportion 

B : 2- PropZInt.. . 

Confidence interval for difference of 2 proportions 

C : x2-Test... 

Chi-square test for 2-way tables 

D: 2-SampPTest... 

Test comparing 2 a’s 
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EDIT CALC TESTS 

E: Li nRegTTest... f test for regression slope and p 
F: AN0VA( One-way analysis of variance 


Note: When a new test or interval is computed, all previous output variables are 

invalidated. 

Inferential Stat Editors for the STAT TESTS Instructions 

In this chapter, the description of each stat tests instruction shows the 

unique inferential stat editor for that instruction with example arguments. 

• Descriptions of instructions that offer the Data/Stats input choice show 
both types of input screens. 

• Descriptions of instructions that do not offer the Data/Stats input 
choice show only one input screen. 

The description then shows the unique output screen for that instruction 

with the example results. 

• Descriptions of instructions that offer the Calculate/Draw output choice 
show both types of screens: calculated and graphic results. 

• Descriptions of instructions that offer only the Calculate output choice 
show the calculated results on the home screen. 
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Z-Test 


Z-Test (one-sample z test; item 1) performs a hypothesis test for a single 
unknown population mean when the population standard deviation cris 
known. It tests the null hypothesis Hq: |a=|ao against one of the 
alternatives below. 

• Ha: ii^iao (|i:^^|iO) 

• Ha: |i<|io (l^:<^o) 

• Ha: |a>|ao (ri:>i^o) 

In the example: 


L1 ={299.4 297.7 301 298.9 300.2 297} 


Data 


Stats 


Z-Test 


Z-Test 

I net: WHIP Stats 


I net: Data lOjEijS 

HD:300 


rJLn:300 

(j: 3 


(j: 3 

List:Li 


x:299.0333 

Fre-=i: 1 


n: 6 

Bllltl >un 


Bllltl >un 

Calculate Draw 


Calculate Draw 
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Data 


Stats 


Calculated results: 


Z-Test 

300.0000 
z=-.7S93 
p=.2150 
x=299.0333 
Sx=1.5029 
n=6.0000 


Z-Test 

300.0000 
z=-.7S93 
p=.2150 
x=299.0333 
n=6.0000 


Drawn results: 


J 

\ 

z=-.?B95 

P=.E1E 


J\ 

k 


P=.E1E 


Note: All stat tests examples assume a fixed-decimal mode setting of 4 
(Chapter 1 ). If you set the decimal mode to Float or a different fixed-decimal 
setting, your output may differ from the output in the examples. 

T-Test 

T-Test (one-sample t test; item 2) performs a hypothesis test for a single 
unknown population mean ^ when the population standard deviation a is 
unknown. It tests the null hypothesis Hq: |t=|to against one of the 
alternatives below. 

• Ha: |i^|io 

• Ha: |T<|To (l^:<frO) 

• Ha: |i>|io (fr:>l^0) 
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In the example: 

TEST={91.9 97.8 111.4 122.3 105.4 95} 


Data 


Stats 


Input: 


T-Test 

I ripj: IjHg Stats 
n D:105 
List:TEST 
Fre-=i: 1 

uMHllT] <nn >nn 
Calculate Draw 


T-Test 
Inet:Data 
HD:105 
x:103.9667 
Sx:11.4669 
n: 6 

uiHllTI <nn >nn 
Calculate Draw 


Calculated results: 


T-Test 


T-Test 

105.0000 


105.0000 

t=-.2207 


t=-.2207 

p=.S340 


p=.S340 

x=103.9667 


x=103.9667 

Sx=l1.4669 


Sx=l1.4669 

n=6.0000 


n=6.0000 

■ 


■ 


Drawn results: 
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2-SampZTest 


2-SampZTest (two-sample z test; item 3) tests the equality of the means of 
two populations (m and 112 ) based on independent samples when both 
population standard deviations (gi and < 72 ) are known. The null 
hypothesis Hq: 111 = 1^2 is tested against one of the alternatives below. 

• Hg: |.ii<|i2 (rii:<ii2) 

• Hg! ^l1>^l2 (rii:>ri2) 

In the example: 

LISTA={154 109 137 115 140} 

LISTB={108 115 126 92 146} 


Data Stats 


2-SanpZTest 


2-SanpZTest 

Inpt:l<HIP Stats 


InptsData 

(Tl: 


(Tl: 15.5 

(t2: 13.5 


(t2: 13.5 

ListliLISTR 


xl:131 

List2:LISTB 


nl:5 

Fre-=il: 1 


x2:117.4 

■l-Fre-=i2:1 


■l-n2:5 

<u2 H!H 


iJ.l-.^w.2 <u2 H!H 

Calculate Draw 


Calculate Draw 
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Calculated results: 


2-SaMPZTest 

m >H2 

z=1.4795 
p=.0695 
X1=131.0000 
X2=117.4000 
■1-5x1 =10.6145 


2-SaMPZTest 

m >H2 

z=1.4795 
p=.0695 
XI=131.0000 
X2=117.4000 
■Ini =5.0000 


5X2=20.1941 
ni=5.0000 
n2=5.0000 

■ 


n2=5.0000 


Drawn results: 




2-SampTTest 


2-SampTTest (two-sample t test; item 4) tests the equality of the means of 
two populations (m and 112 ) based on independent samples when 
neither population standard deviation (ai or 02 ) is known. The null 
hypothesis Hq: |ii=|i 2 is tested against one of the alternatives below. 

• Hg! |ii^|i2 (l■i1:^^l■^2) 

• Hg: |4i<ii2 

• Hg! iii>ii2 (li1:>li2) 
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In the example: 


SAMP1 ={12.207 16.869 25.05 22.429 8.456 10.589} 


SAMP2={11.074 9.686 12.064 9.351 8.182 6.642} 


Data 


Stats 


Input: 


Calculated results: 


2-SapipTTest 
Inpt:Data 


xl:15.9333 
Sxl:6.7014 
nl:6 

x2:9.499S 
Sx2:1.9501 
■l-n2:6 



2-SapipTTest 
InptsUH^ Stats 

Listl: 
List2: 
Fre-=il: 
Fre'=i2: 
uliFJlii 
■IPooTec 

SHFIPI 

SnMP2 

1 

1 

<rj^2 >rj^2 

■.\SE Ves 


Calculate Draw 


uliFJlii < IJ .2 > 1^-2 
Pooled:lag Ves 
Calculate Draw 


♦ 

2-SapipTTest 


2-SapipTTest 

m 


m 

t=2.2579 


t=2.2579 

p=.0659 


p=.0659 

df=5.8408 


df=5.8408 

xi=15.9333 


xi=15.9333 

■lx2 =9.4998 


■1x2=9.4998 



■ 

Sxi=6.7014 


5x1=6.7014 

5x2=1.9501 


5x2=1.9501 

ru =6.0000 


ni=6.0000 

n2=6.0000 


n2=6.0000 

■ 


■ 
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Drawn results: 


i:=E.EE?9 




i:=E.EE?9 




1-PropZTest 


1-PropZTest (one-proportion z test; item 5) computes a test for an 
unknown proportion of successes (prop). It takes as input the count of 
successes in the sample ;c and the count of observations in the sample n. 
1 -PropZTest tests the null hypothesis Hq: prop=po against one of the 
alternatives below. 


• Ha: prop;^po (prop:;^po) 

• Ha: prop<po (prop:<po) 

• Ha: prop>po (prop:>po) 


Input: 


1-PropZTest 
PD:. 5 


x:204S 
n:4040 


proF fjan <pn >pn 
Calculate Draw 
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Calculated results: 


1-PropZTest 
prop^.5000 
z=.SS10 
p=.37S3 
P=.5069 
n=4040.0000 


Drawn results: 



2-PropZTest 

2-PropZTest (two-proportion z test; item 6) computes a test to compare 
the proportion of successes (pi and P 2 ) from two populations. It takes as 
input the count of successes in each sample (xi and X 2 ) and the count of 
observations in each sample {n^ and n^. 2-PropZTest tests the null 
hypothesis Hq: Pi=P 2 (using the pooled sample proportion p) against 
one of the alternatives below. 

• Ha: P1^P2 (p1:^p2) 

• Ha: Pi<P2 (p1:<p2) 

• Ha: Pi>P2 (p1:>p2) 
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Input: 


Calculated results: 


Drawn results: 
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ZInterval 


ZInterval (one-sample z confidence interval; item 7) computes a 
confidence interval for an unknown population mean |a when the 
population standard deviation cr is known. The computed confidence 
interval depends on the user-specified confidence level. 


In the example: 


L1 ={299.4 297.7 301 298.9 300.2 297} 


Data 


Stats 


Input: 


Calculated results: 


ZInternal 


ZInternal 

Inpt:l<HIP Stats 


Inpt:Data lOjEijS 

cr: 3 


cr: 3 

List:Li 


x:299.0333 

Fre-=i: 1 


n: 6 

C-Leyel:.9 


C-Leuel:.9 

Calculate 


Calculate 

♦ 

♦ 

ZInternal 


ZInternal 

(:297.02,301.05> 


(:297.02,301.05> 

x=299.0333 


x=299.0333 

Sx=1.5029 


n=6.0000 

n=6.0000 



■ 


■ 
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TInterval 


TInterval (one-sample t confidence interval; item 8) computes a 
confidence interval for an unknown population mean |a when the 
population standard deviation a is unknown. The computed confidence 
interval depends on the user-specified confidence level. 


In the example: 


L6={1.6 1.7 1.8 1.9} 


Data 


Stats 


Input: 


Calculated results: 


TInternal 


Tlnterual 

Inpt:l<HIP Stats 


InptsData 

ListiLfi 


x:1.75 

Fre-=i: 1 


Sx:.1291 

C-Leyel:.95 


ri:4 

Calculate 


C-Leuel:.95 
Calculate 

♦ 

♦ 

TInternal 


TInternal 

a.5446, 1.9554> 


a.5446, 1.9554> 

x=1.7500 


x=1.7500 

Sx=.1291 


Sx=.1291 

n=4.0000 


n=4.0000 

■ 


■ 
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2-SampZlnt 

2-SampZlnt (two-sample z confidence interval; item 9) computes a 
confidence interval for the difference between two population means 
( 111 - 1 ^ 2 ) when both population standard deviations (cri and C 72 ) are 
known. The computed confidence interval depends on the user-specified 
confidence level. 


In the example: 


LISTC={154 109 137 115 140} 


LISTD={108 115 126 92 146} 


Data 


Stats 


2-SanpZIrit 


2-SanpZIrit 

Inpt:l<HIP Stats 


InptsData lOiEijS 

(Tl: 


(Tl: 15.5 

(t2: 13.5 


(t2: 13.5 

ListliLISTC 


xl:131 

List2:LISTD 


nl:5 

Fre-=il: 1 


x2:117.4 

■l-Fre-=i2:1 


■l-n2:5 

C-Leyel: .99 


C-Leuel:.99 

Calculate 


Calculate 
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Calculated results: 


2-SaMPZIrit 
C -10.0S,37.27S> 
X1=131.0000 
X2=117.4000 
5x1=18.6145 
Sx 2=20.1941 
■In 1 =5.0000 


2-SanpZInt 
C -10.0S,37.27S> 
XI =131.0000 
X2=117.4000 
ni=5.0000 
n2=5.0000 


n2=5.0000 


2-SampTlnt 


2-SampTlnt (two-sample t confidence interval; item 0) computes a 
confidence interval for the difference between two population means 
(|41-|42) when both population standard deviations {a\ and < 72 ) are 
unknown. The computed confidence interval depends on the user- 
specified confidence level. 

In the example: 

SAMP1 ={12.207 16.869 25.05 22.429 8.456 10.589} 

SAMP2={11.074 9.686 12.064 9.351 8.182 6.642} 
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Data 


Stats 


Input: 


Calculated results: 


2-SaMPTIrit 
Inpt:U 


Stats 
PI 


ListlTsi 
List2:SRMP2 
Fre-=il: 1 
Fre'=i2:1 
C-Leyel:.95 
■t-PooledifiE Ves 


2-SapipTIrit 
Inpt:Data 


xl:15.9333 
Sxl:6.7014 
nl:6 

x2:9.499S 
Sx2:1.9501 
■l-n2:6 



Calculate 


C-Leuel:.95 
PooledslJE Ves 
Ca1cu1ace_ 


2-SapipTIrit 

C -.5340,13.452> 

df=5.S40S 

xi=15.9333 

X2=9.4993 
Sxi=3.7014 
■1-5x2 = 1.9501 
■ 


2-SapipTIrit 

C -.5349,13.452> 

df=5.3403 

xi=15.9333 

X2=9.4990 
5x1=3.7014 
■15x2 = 1.9501 
■ 

m =6.0000 


ni=3.0000 

n2=6.0000 


n2=3.0000 

■ 


1 
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1-PropZlnt 


1-PropZlnt (one-proportion z confidence interval; item A) computes a 
confidence interval for an unknown proportion of successes. It takes as 
input the count of successes in the sample x and the count of 
observations in the sample n. The computed confidence interval depends 
on the user-specified confidence level. 


Input: 


l-PropZInt 
x:204S 
n:4040 
C-Leyel:.99 
Calculate 


Calculated results: 


l-PropZInt 
C.4067,.5272> 
P=.5069 
n=4040.0000 
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2-PropZlnt 

2-PropZlnt (two-proportion z confidence interval; item B) computes a 
confidence interval for the difference between the proportion of 
successes in two populations (pi-p 2 ). It takes as input the count of 
successes in each sample {x-\ and X 2 ) and the count of observations in 
each sample («i and n^. The computed confidence interval depends on 
the user-specified confidence level. 


Input: 


2-PropZIrit 

xl:49 

nl:61 

x2:3S 

n2:62 

C-Leyel:.95 
Calculate 


Calculated results: 


2-PropZlrit 
C.0334,.3474> 
Pi=.S033 
P2=.6129 
m =61.0000 
n2=62.0000 
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%2-Test 


x2-Test (chi-square test; item C) computes a chi-square test for 
association on the two-way table of counts in the specified Observed 
matrix. The null hypothesis Hq for a two-way table is: no association 
exists between row variables and column variables. The alternative 
hypothesis is: the variables are related. 

Before computing a x^-jest, enter the observed counts in a matrix. Enter 
that matrix variable name at the Observed: prompt in the x^-jest editor; 
default=[A]. At the Expected: prompt, enter the matrix variable name to 
which you want the computed expected counts to be stored; default=[B]. 

Note: Press [M] Imatrxi 
|T| |T| 1 to select 1 :[A] 
from the MATRX EDIT 
menu. 


Matrix editor: 


MflTRIXtn] 3 x2 

[ l.OOOO 13.000 ] 

[ B.OOOO IG.OOO ] 

[ 11.000 15.000 ] 


Input: 


X2-Test 
Observed:[fl] 
Expected:[El 
Calculate Draw 
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Calculated results: 


Drawn results: 


Note: Press [M] Imatrxi 
[B] \mm to display 
matrix [B]. 


X^-Jsst 


[0] 

2 =3.3750 


[ [0.0000 16.000... 

P=. 1050 


[0.0000 16.000... 

df=2.0000 


[0.0000 16.000... 

■ 
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2-SampFTest 


2-SampFTest (two-sample F-test; item D) computes an F-test to compare 
two normal population standard deviations (gi and 02 ). The population 
means and standard deviations are all unknown. 2-SampFTest, which 
uses the ratio of sample variances Sxl2/Sx22, tests the null hypothesis 
Hq: 01=02 against one of the alternatives below. 

• Hal 01^02 ( 0 I 

• Ha: 01<02 ( 0 I :<02) 

• Ha: 0i>02 (cf1 :>a2) 


In the example: 

SAMP4={ 7-41817-3-5 11011-2} 
SAMP5={ -1 12 -1 -3 3 -5 5 2-11-1 3} 


Data Stats 



2-SanpFTest 


2-SanpFTest 


Inpt:l<HjE Stats 


InptsData 


Listli3mP4 


Sxl:S.7433r^ 

Input: 

List2:SnMP5 


nl: 10 

Fre-=il: 1 


Sx2:5.9007 


Fre'=i2:1 

<(t2 >(t2 
Calculate Draw 


n2:11 

(t1:H® <(t2 >(t2 
Calculate Draw 
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Calculated results: 


Drawn results: 


2-SapipFTest 

(T1 

F=2.1955 
p=.2365 
5x1=8.7433 
5x2=5.9007 
■lx 1 =5.0000 
■ 


2-5apipFTest 

(T1 ^(T2 

F=2.1956 
p=.2364 
5x1=8.7433 
5x2=5.9007 
■In 1 = 10.0000 

X2=-.2727 
ni=10.0000 
ri2 = l 1.0000 

■ 


n 2 =l1.0000 


♦ 

♦ 

/V 


/V 





LinRegTTest 


LinRegTTest (linear regression rtest; item E) computes a linear 
regression on the given data and a t test on the value of slope p and the 
correlation coefficient p for the equation y=a+px. It tests the null 
hypothesis Hq: P=0 (equivalently, p=0) against one of the alternatives 
below. 

• Hg: and p^O (p & p:?tO) 

• Hg: P<0 and p<0 (p & p:<0) 

• Hg! p>0 and p>0 (p & p:>0) 
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The regression equation is automatically stored to RegEQ (vars statistics 
EQ secondary menu). If you enter a Y= variable name at the RegEQ: 
prompt, the calculated regression equation is automatically stored to the 
specified Y= equation. In the example below, the regression equation is 
stored to Yi, which is then selected (turned on). 

In the example: 


L3={ 3856596474} 

L4={ 4163707284} 


Input: 


LinRe9TTest 
XlistiLs 
VlistiLn 
Fre-=i: 1 
J0 i. p:HS 
RegEQ :W 
Calculate 


<0 >0 


Calculated results: 


LinRegTTest 
y=a+bx 
j 6^0 and P^0 
t=15.9405 
p=5.36S4e- 4 
df=3.0000 
■l-a= -3.6596 


n*ti Pi*t2 

WiB-3.6596+1. 19 

69X 

W2 = 

Ws = 

Wh = 

We = 

Wfi = 


tb=l.1969 
s=1.9020 
r2=.9883 
n=.9941 
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When LinRegTTest is executed, the list of residuals is created and stored 
to the list name RESID automatically. RESID is placed on the list names 
menu. 

Note: For the regression equation, you can use the fix-decimal mode setting to 
control the number of digits stored after the decimal point (Chapter 1). 

However, limiting the number of digits to a small number could affect the 
accuracy of the fit. 

ANOVA( 

ANOVA( (one-way analysis of variance; item F) computes a one-way 
analysis of variance for comparing the means of two to 20 populations. 
The ANOVA procedure for comparing these means involves analysis of 
the variation in the sample data. The null hypothesis Hq: |ii=|i 2 =...=^k is 
tested against the alternative Hg: not all |ai...|a,kai'e equal. 


M\0\ 

In the example: 

L1={7 4 6 6 5} 
L2={6 5 5 8 7} 
L3={4 7 6 7 6} 
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ffioUFKLTTITTOyi 



Note: SS is sum of squares and MS is mean square. 
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Inferential Statistics Input Descriptions 


The tables in this section describe the inferential statistics inputs 
discussed in this chapter. You enter values for these inputs in the 
inferential stat editors. The tables present the inputs in the same order 
that they appear in this chapter. 


Input 

Description 

I^O 

Hypothesized value of the population mean that you are 
testing. 

a 

The known population standard deviation; must be a real 
number > 0. 

List 

The name of the list containing the data you are testing. 

Freq 

The name of the list containing the frequency values for 
the data in List. Default=1. All elements must be integers 
>0. 

Calculate/Draw 

Determines the type of output to generate for tests and 
intervals. Calculate displays the output on the home 
screen. In tests, Draw draws a graph of the results. 

X, Sx, n 

Summary statistics (mean, standard deviation, and 
sample size) for the one-sample tests and intervals. 

a1 

The known population standard deviation from the first 
population for the two-sample tests and intervals. Must 
be a real number > 0. 
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Input 

Description 

a2 

The known population standard deviation from the 
second population for the two-sample tests and intervals. 
Must be a real number > 0. 

List1, List2 

The names of the lists containing the data you are testing 
for the two-sample tests and intervals. Defaults are li 
and L2, respectively. 

Freq1, Freq2 

The names of the lists containing the frequencies for the 
data in Listi and List2 for the two-sample tests and 
intervals. Defaults=1. All elements must be integers > 0. 

x1, Sx1, n1, x2, Sx2, 
n2 

Summary statistics (mean, standard deviation, and 
sample size) for sample one and sample two in the two- 
sample tests and intervals. 

Pooled 

Specifies whether variances are to be pooled for 
2-SampTTest and 2-SampTlnt. No instructs the TI-83 not to 
pool the variances. Yes instructs the TI-83 to pool the 
variances. 

Po 

The expected sample proportion for i-PropZTest. Must be 
a real number, such that 0 < < 1. 

X 

The count of successes in the sample for the i-PropZTest 
and 1-PropZint. Must be an integer > 0. 

n 

The count of observations in the sample for the 

1-PropZTest and 1-PropZint. Must be an integer > 0. 

x1 

The count of successes from sample one for the 
2-PropZTest and 2-PropZint. Must be an integer > 0. 
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Input 

Description 

x2 

The count of successes from sample two for the 
2-PropZTest and 2-PropZint. Must be an integer > 0. 

n1 

The count of observations in sample one for the 
2-PropZTest and 2-PropZint. Must be an integer > 0. 

n2 

The count of observations in sample two for the 
2-PropZTest and 2-PropZint. Must be an integer > 0. 

C-Level 

The confidence level for the interval instructions. Must be 
> 0 and <100. If it is > 1, it is assumed to be given as a 
percent and is divided by 100. Default=0.95. 

Observed (Matrix) 

The matrix name that represents the columns and rows 
for the observed values of a two-way table of counts for 
the x^-Test. Observed must contain all integers > 0. Matrix 
dimensions must be at least 2x2. 

Expected (Matrix) 

The matrix name that specifies where the expected 
values should be stored. Expected is created upon 
successful completion of the x^-Test. 

Xlist, Ylist 

The names of the lists containing the data for LinRegTTest. 
Defaults are li and L 2 , respectively. The dimensions of 
Xlist and Ylist must be the same. 

RegEQ 

The prompt for the name of the Y= variable where the 
calculated regression equation is to be stored. If a 

Y= variable is specified, that equation is automatically 
selected (turned on). The default is to store the 
regression equation to the RegEQ variable only. 
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Test and Interval Output Variables 


The inferential statistics variables are calculated as indicated below. To 
access these variables for use in expressions, press IvarsI , 5 
(5:Statistics), and then select the vars menu listed in the last column 
below. 





LinRegTTest 

VARS 

Variables 

Tests 

Intervals 

ANOVA 

Menu 

p-value 

P 


P 

TEST 

test statistics 

Z, t, x2, F 


t, F 

TEST 

degrees of freedom 

df 

df 

df 

TEST 

sample mean of x values for sample 

1 and sample 2 

x1, x2 

x1, x2 


TEST 

sample standard deviation of x for 

Sx1, 

Sx1, 


TEST 

sample 1 and sample 2 

Sx2 

Sx2 



number of data points for sample 1 
and sample 2 

n1, n2 

n1, n2 


TEST 

pooled standard deviation 

SxP 

SxP 

SxP 

TEST 

estimated sample proportion 

P 

P 


TEST 

estimated sample proportion for 
population 1 

pt 



TEST 

estimated sample proportion for 
population 2 

P2 

P2 


TEST 
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Variables 

Tests 

Intervals 

LinRegTTest 

ANOVA 

VARS 

Menu 

confidence interval pair 


lower, 


TEST 



upper 



mean of x values 

X 

X 


XY 

sample standard deviation of x 

Sx 

Sx 


XY 

number of data points 

n 

n 


XY 

standard error about the line 



s 

TEST 

regression/fit coefficients 



a, b 

EQ 

correlation coefficient 



r 

EQ 

coefficient of determination 



r2 

EQ 

regression equation 



RegEQ 

EQ 


Note: The variables listed above cannot be archived. 
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Distribution Functions 


DISTR menu 


To display the distr menu, press [Ml [distr]. 


DISTR DRAW 


1:normal pdf( 

Normal probability density 

2:normalcdf( 

Normal distribution probability 

3:invNormI 

Inverse cumulative normal distribution 

4:tpdf( 

Student-f probability density 

5:tcdf( 

Student-f distribution probability 

6:5c2pdf( 

Chi-square probability density 

7:/2cdf 

Chi-square distribution probability 

8:Fpdf( 

F probability density 

9:Fcdf( 

F distribution probability 

0:bi nompdf ( 

Binomial probability 

A: binomcdf( 

Binomial cumulative density 

B : poissonpdf( 

Poisson probability 

C:poissoncdf( 

Poisson cumulative density 

D :geometpdf( 

Geometric probability 

E:geometcdf( 

Geometric cumulative density 


Note: -1e99 and 1e99 specify infinity. If you want to view the area left of 
upperbound, for example, specify lowerbound=~^£^^. 
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normalpdf( 


normalpdf( computes the probability density function (pdf) for the normal 
distribution at a specified ;c value. The defaults are mean ji=0 and 
standard deviation <7=1. To plot the normal distribution, paste normalpdf( 
to the Y= editor. The probability density function (pdf) is: 


fix) = 


1 


2(72 (j > 0 


normalpdf(;c[,|i,a]) 

Note: For this example, 
Xmin = 28 
Xmax = 42 
Ymin = 0 
Ymax = .25 


Tip: For plotting the normal distribution, you can set window variables Xmin and 
Xmax so that the mean ^ falls between them, and then select 0:ZoomFit from the 
ZOOM menu. 


Pl^tl Pl*t2 

1 Bnorna1pdf <X j 
35 , 2 > 
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normalcdf( 

normalcdf( computes the normal distribution probability between 
lowerbound and upperbound for the Specified mean p and standard 
deviation <j. The defaults are p=Q and c7=1. 


norma\cd^lowerbound,upperbound[,p,d\) 


normalcdft-1 e99j 
36,35,2) 

.6914624670 


invNorm( 

invNorm( computes the inverse cumulative normal distribution function 
for a given area under the normal distribution curve specified by mean p 
and standard deviation <j. It calculates the x value associated with an area 
to the left of the x value. 0 < area < 1 must be true. The defaults are p=0 
and c7=1. 


invNorm(arefl[,/i,c7]) 


inoHorm t.6914624 
678,35,2) 

36.00000004 
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tpdf( 


tpdf( computes the probability density function (pdf) for the Student-r 
distribution at a specified ;c value, ^/'(degrees of freedom) must be >0. To 
plot the Student-f distribution, paste tpdf( to the Y= editor. The probability 
density function (pdf) is: 


fix) = 


nidf+m] 

ndf/2) 


ii+xVdf)-(df + m 

4^ 


tpdf(x,J/) 

I Pl^tl Pl*t2 
KViBtpdftX,2> 



Note: For this example, 
Xmin = "4.5 
Xmax = 4.5 
Ymin = 0 
Ymax = .4 


tcdf( computes the Student-r distribution probability between lowerbound 
and upperbound for the specified <i/(degrees of freedom), which must be 
> 0 . 
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tcdi{lowerbound,upperbound,dJ) 


tcdft -2,3,1S> 

.9657465644 


X2pdf( 

%2pdf( computes the probability density function (pdf) for the 
(chi-square) distribution at a specified x value, df {degrees of freedom) 
must be an integer > 0. To plot the distribution, paste %2pdf( to the Y= 
editor. The probability density function (pdf) is: 

f(x) = - ~^e~ ^l\x > 0 

r(J//2) 


Note: For this example, 

Xmin = 0 
Xmax = 30 
Ymin = -.02 
Ymax = .132 



5c2pdf(x,4/) 


Pl^tl Pl*t2 Pl^ts 

W£B>i£pdf(X,7> 
Ws = 

Wh = 

We = 

Wfi = 
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5C2cdf( 


x2cdf( computes the y} (chi-square) distribution probability between 
lowerbound and upperbound for the Specified <i/ (degrees of freedom), which 
must be an integer > 0. 


X^cdmowerbound,upperbound,dJ) 


19.023,9 

> 

.9750019601 


Fpdf( 

Fpdf( computes the probability density function (pdf) for the F distribution 
at a specified x value, numerator df (degrees of freedom) and denominator df 
must be integers > 0. To plot the F distribution, paste Fpdf( to the Y= 
editor. The probability density function (pdf) is: 

^ n(n + d)/2] (n^Xn ^ ^ ^ ^ 

Tinl2)Tidl2) [d ) 

where n = numerator degrees of freedom 
d = denominator degrees of freedom 
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F pdf (x ,numerator df,denominator dj) 


Pl^tl Pl*t2 Pl^tS 

WiBFpdftX,24,19 



Note: For this example, 

Xmin = 0 
Xmax = 5 
Ymin = 0 
Ymax = 1 


Fcdf( 

Fcdf( computes the F distribution probability between lowerbound and 
upperbound for the Specified numerator df {(^Q^tQQs of freedom) and 

denominator df. numerator df dindt denominator df TTWASi be integers >0. 

Vc^^ifowerbound,upperbound,numerator df,denominator df) 

Fcdft0,2.4523,24 
, 19> 

.97499S9576 


binompdf 

binompdf( computes a probability at x for the discrete binomial 
distribution with the specified numtrials and probability of success (p) on 
each trial, x can be an integer or a list of integers. 0<p<1 must be true. 
numtrials must be an integer > 0. If you do not specify x, a list of 
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probabilities from 0 to numtrials is returned. The probability density 
function (pdf) is: 


fix) = 


( 

n 

X 


\ 

p^(l - /?)" “ ^,x = 0,1,. 


V y 


,n 


where n- numtrials 


b\nompdi{numtrials,p[,x]) 


binoMPdft5j.6? 
<1.3456 .2592 .0... 


binomcdf( 

binomcdf( computes a cumulative probability at ;c for the discrete binomial 
distribution with the specified numtrials and probability of success (p) on 
each trial.can be a real number or a list of real numbers. 0<p<1 must 
be true, numtrials must be an integer > 0. If you do not specify ;c, a list of 
cumulative probabilities is returned. 


b\novncdi{numtrials,p[,x]) 


binoMcdft5j.6? t3 
<1.66304 .92224 ... 
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poissonpdf( 

poissonpdf( computes a probability at x for the discrete Poisson 
distribution with the specified mean |i, which must be a real number > 0. 
X can be an integer or a list of integers. The probability density function 
(pdf) is: 

/(x) = e~ = 0,1,2,... 

poissonpdf(/i,x) 

poissonpdft10> 

.0413030934 


poissoncdf( 

poissoncdf( computes a cumulative probability at x for the discrete 
Poisson distribution with the specified mean ix, which must be a real 
number > 0. x can be a real number or a list of real numbers. 

poissoncdf(|x,x) 

poissoncdft.126? 
t0?1?2?3J> 

<1.0016140460 .9... 
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geometpdf( 

geometpdf( computes a probability at x, the number of the trial on which 
the first success occurs, for the discrete geometric distribution with the 
specified probability of success p. Q<p<^ must be true, x can be an 
integer or a list of integers. The probability density function (pdf) is: 

f(x) = p(l - pY - \x = 1,2,... 

geometpdf(/7,x) 

|9eoMetpdf t. 4 j | 

I .0311041 


geometcdf( 

geometcdf( computes a cumulative probability at x, the number of the trial 
on which the first success occurs, for the discrete geometric distribution 
with the specified probability of success p. 0</7<1 must be true, x can be 
a real number or a list of real numbers. 

geometcdf(/7,x) 

geonetcdfttlj 
<1.5 .75 .S75J 
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Distribution Shading 


DISTR DRAW Menu 

To display the distr draw menu, press [Ml [distr] [►]. distr draw 
instructions draw various types of density functions, shade the area 
specified by lowerbound and upperbound, and display the computed area 
value. 


To clear the drawings, select l:ClrDraw from the draw menu (Chapter 8). 

Note: Before you execute a distr draw instruction, you must set the window 
variables so that the desired distribution fits the screen. 


DISTR DRAW 


|rr|ShadeNorm( 

Shades normal distribution. 

2: Shade_t( 

Shades Student-r distribution. 

3: Shadex2( 

Shades distribution. 

4: ShadeFI 

Shades F distribution. 


Note: -1e99 and 1e99 specify infinity. If you want to view the area left of 
upperbound, for example, specify lowerbound=~'\£^^. 
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ShadeNorm( 

ShadeNorm( draws the normal density function specified by mean ju. and 
standard deviation crand shades the area between lowerbound and 
upperbound. The defaults are p=0 and a=^ . 


Shadetiorm{lowerbound,upperbound[,\x,o]) 

Note: For this example, 

Xmin = 55 
Xmax = 72 
Ymin = -.05 
Ymax = .2 


ShadeHorn 160 j 66 j 
63.6,2.5>l 


A 

V 

1oiai=G0 uf-= 

EG 


Shade_t( 

Shade_t( draws the density function for the Student-? distribution specified 
by df (degrees of freedom) and shades the area between lowerbound and 
upperbound. 
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ShadeJL{lowerbound,upperbound,dj) 


Shade.tt - 1 , 1 e 33 , 
4>l 



Note: For this example, 

Xmin = -3 
Xmax = 3 
Ymin = -.15 
Ymax = .5 


Shadex2( 

Shadex 2 ( draws the density function for the (chi-square) distribution 
specified by (degrees of freedom) and shades the area between 

lowerbound and upperbound. 


Shadiex^{lowerbound,upperbound,dj) 


EhadeWoT^TTlOl 



Note: For this example, 

Xmin = 0 
Xmax = 35 
Ymin = -.025 
Ymax = .1 
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ShadeF( 


ShadeF( draws the density function for the F distribution specified by 
numerator df {(AeQxees of freedom) and denominator df anci shades the area 
between lowerbound and upperbound. 


ShBdeF{lowerbound,upperbound,numerator df,denominator dj) 

Note: For this example, 

Xmin = 0 
Xmax = 5 
Ymin = -.25 
Ymax = .9 


ShadeFa,2, 10,15 

1 


Hrto: 

l*w= 

UP = £ 
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Chapter 14: 

Applications 

The Applications Menu 

The TI-83 Plus comes with Finance and cbl/cbr applications already 
listed on the applications menu. Except for the Finance application, you 
can add and remove applications as space permits. The Finance 
application is built into the TI-83 Plus code and cannot be deleted. 

You can buy additional TI-83 Plus software applications that allow you to 
customize further your calculator’s functionality. The calculator reserves 
1.54 M of space within ROM memory specifically for applications. 

Your TI-83 Plus includes Flash applications in addition to the ones 
mentioned above. Press IappsI to see the complete list of applications 
that came with your calculator. 

Documentation for Tl Flash applications is on the Tl Resource CD. Visit 
education.ti.com/guides for additional Flash application guidebooks. 
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Steps for Running the Finance Appiication 

Follow these basic steps when using the Finance application. 



Press [APP^ lEMTERI . 


2: Cl 




1 nance... 
: CEL.^CER 


URRS 
Sol yen... 
_Ppit 
3:ton-I^ 
4:tyn_Py 
5:tyn_N 
6:tyn_Fy 
7-l-npy< 
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Getting Started; Financing a Car 


Getting Started is a fast-paced introduction. Read the chapter for detaiis. 

You have found a car you wouid iike to buy. The car costs 9,000. You can afford 
payments of 250 per month for four years. What annuai percentage rate (APR) wiii 
make it possibie for you to afford the car? 


1. Press I MODE I 0 0 E E I ENTER I to Set the fixed- 
decimal mode setting to 2. The TI-83 Plus will 
display all numbers with two decimal places). 


iMMMI Sci En9 
ToaV 01g34567S9 
Degree 
^ar Pol Se^ 
Dot 

U Sinul 
■ji- re-^ei. 
Horiz G-T 



2. Press IAPPSI I enter I to select 1 :Finance from the 
APPLICATIONS menu. 


WARS 
Soloer... 
_Pnt 

3: 

4:topi_Py 
5:ton_N 
Gitopi.Py 
74npo< 



3. Press I enter I to select 1 :TVM Solver from the 
CALC VARS menu. The tvm Solver is displayed. 

Press 48 1 ENTER I to store 48 months to N. Press 
0 9000 [Emi to store 9,000 to PV. Press O 250 
I ENTER I to Store -250 to PMT. (Negation indicates 
cash outflow.) Press 0 1 enter I to store 0 to FV. 


N=0. 

00 

i:;=0 

.00 

py=0 

.00 

PMT= 

0.00 

Fy=0 

.00 

P/V= 

1.00 

c^v= 

1.00 

PMT: 

BEGIN 
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Press 12 1 ENTER I to store 12 payments per year 
to P/Y and 12 compounding periods per year to 
C/Y. Setting P/Y to 12 will compute an annual 
percentage rate (compounded monthly) for i%. 
Press 0 I ENTER I to select PMT:END, which 
indicates that payments are due at the end of 
each period. 


N=4S.00 
i:;=0.00 
Py=9000.00 
PMT= -250.00 
Fy=0.00 
P.^V=12.00 
C.^V=12.00 
PMT:WaH BEGIN 


4. Press 0 0 0 0 0 0 to move the cursor to 
the 1% prompt. Press IalphaI [solve] to solve for 
1%. What APR should you look for? 


N=4S.00 
■ i:;=i4.90 
PV=9000.00 
PMT= -250.00 
FV=0.00 
P.^V=12.00 
C.^V=12.00 
PMT:WaH BEGIN 
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Getting Started; Computing Compound 
Interest 


At what annual interest rate, compounded monthly, will 1,250 accumulate to 2,000 
in 7 years? 


Note: Because there are no payments when you solve compound interest 
problems, PMT must be set to 0 and P/Y must be set to 1. 


1 . Press lAPPSl I ENTER I to Select 1 iFinance from the 
APPLICATIONS menu. 


URRS 
So Iyer... 
_Pnt 
3:ton-I^ 
4:typi_Py 
5:tyn_N 
6:typi_Fy 
7-Lnpy< 



2. Press I enter I to select 1 :TVM Solver from the 
CALC VARS menu. The tvm Solver is displayed. 
Press 7 to enter the number of periods in years. 
Press 0 0 E3 1250 to enter the present value 
as a cash outflow (investment). Press 0 0 to 
specify no payments. Press 0 2000 to enter the 
future value as a cash inflow (return). Press 0 
1 to enter payment periods per year. Press 0 
12 to set compounding periods per year to 12. 


N=7 


i:;=0 


PV=- 

1250 

PMT= 

0 

FV=2000 

P.^V= 

1 

c.^v= 

12 

PMT: 

BEGIN 
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3. Press 0 S S S S to place the cursor on the 
1 % prompt. 


4. Press IalphaI [solve] to solve for 1%, the annual 
interest rate. 
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Using the TVM Solver 


Using the TVM Solver 

The TVM Solver displays the time-value-of-money (tvm) variables. Given 
four variable values, the tvm Solver solves for the fifth variable. 

The FINANCE VARS menu section describes the five tvm variables (N, 1 %, 
PV, PMT, and FV) and P/Y and C/Y. 

PMT: END BEGIN in the TVM Solver corresponds to the finance calc menu 
items Pmt_End (payment at the end of each period) and Pmt_Bgn 
(payment at the beginning of each period). 

To solve for an unknown tvm variable, follow these steps. 

I ENTER I to display the tvm Solver. The screen below 
values with the fixed-decimal mode set to two 


1. Press lA^ I ENTER I 
shows the default 
decimal places. 


N=0. 

00 

iy.=B 

.00 

PV=0 

.00 

PMT= 

0.00 

FV=0 

.00 

P.^V= 

1.00 

c.^v= 

1.00 

PMT: 

BEGIN 
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2. Enter the known values for four tvm variables. 

Note: Enter cash inflows as positive numbers and cash outflows as 
negative numbers. 


3. Enter a value for P/Y, which automatically enters the same value for 
C/Y; if P/Y C/Y, enter a unique value for C/Y. 


4. Select END or BEGIN to specify the payment method. 


5. Place the cursor on the tvm variable for which you want to solve. 


6. Press IalphaI [solve]. The answer is computed, displayed in the TVM 
Solver, and stored to the appropriate TVM variable. An indicator 
square in the left column designates the solution variable. 


N=360.00 
i:;=is.00 
PV=100000.00 
■PMT=-1507.09 
FV=0.00 
P/V=12.00 
C.^V=12.00 
PMT:WaH BEGIN 
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Using the Financial Functions 

Entering Cash Inflows and Cash Outflows 

When using the TI-83 Plus financial functions, you must enter cash 
inflows (cash received) as positive numbers and cash outflows (cash 
paid) as negative numbers. The TI-83 Plus follows this convention when 
computing and displaying answers. 

FINANCE CALC Menu 


To display the finance calc menu, press IappsI I enter I . 


CALC VARS 

1: TVM Sol ver... 

Displays the TVWI Solver. 

2: tvm_Pnit 

Computes the amount of each payment. 

3 : tvni_I% 

Computes the interest rate per year. 

4: tvm_PV 

Computes the present value. 

5: tvm_N 

Computes the number of payment periods. 

6: tvni_FV 

Computes the future value. 

7 : npv( 

Computes the net present value. 

8: i r r ( 

Computes the internal rate of return. 

9: bal( 

Computes the amortization sched. balance. 

0: IPrn( 

Computes the amort, sched. princ. sum. 

A: SInt( 

Computes the amort, sched. interest sum. 
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CALC VARS 

B:►Nom( 

Computes the nominal interest rate. 

C 

► Eff( 

Computes the effective interest rate. 

D 

dbd( 

Calculates the days between two dates. 

E 

Pnit_End 

Selects ordinary annuity (end of period). 

F 

Pmt_Bgn 

Selects annuity due (beginning of period). 


Use these functions to set up and perform financial calculations on the 
home screen. 

TVM Solver 

TVM Solver displays the TVM Solver . 
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Calculating Time Value of Money (TVM) 


Calculating Time Value of Money 

Use time-value-of-money (tvm) functions (menu items 2 through 6) to 
analyze financial instruments such as annuities, loans, mortgages, 
leases, and savings. 

Each TVM function takes zero to six arguments, which must be real 
numbers. The values that you specify as arguments for these functions 
are not stored to the tvm variables . 

Note: To store a value to a tvm variable, use the tvm Solver or use IST0»| and 
any tvm variable on the finance vars menu. 

If you enter less than six arguments, the TI-83 Plus substitutes a 
previously stored tvm variable value for each unspecified argument. 

If you enter any arguments with a tvm function, you must place the 
argument or arguments in parentheses. 
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tvm Pmt 


tvm_Pmt computes the amount of each payment. 


t\/m_Pmt[{N,I%,PV,FV,P/Y,C/Y)] 


N=360 


tCM-Pplt 

i:;=S.5 


-760.91 

PV=100000 

PMT=0 


typi_Ppitt360,9.5> 

FV=0 

P.^V=12 

C.^V=12 

PMTiHM BEGIN 


-840.85 


Note: In the example above, the values are stored to the tvm variables in the 
TVM Solver. Then the payment (tvm_Pmt) is computed on the home screen 
using the values in the tvm Solver. Next, the interest rate is changed to 9.5 to 
illustrate the effect on the payment amount. 


tvm r/o 


tvm_i% computes the annual interest rate. 
tvm_I% [( N,PV,PMT,FV,P/Y, C/Y)] 


typi_I^t4S, 10000, 
-250,0,12> 


Rns-^I^ 


9.24 

9.24 
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tvm PV 


tvm_PV computes the present value. 
tvm_PV[( N,r/o,PMT,FV,P/Y,C/Y)\ 


360-^N: 11-^1^: -100 
0-^PMT:0-^FV: 12-^P.^ 
V 

12.00 

typi-PU 

105006.35 


tvm N 


tvm_N computes the number of payment periods. 
\\jrc\_H[{I%,PV,PMT,FV,P/Y,C/Y)] 


6-^i:;:9000-^PV: -35 
0-^PMT:0-^FV:3-^P.^V 

3.00 

typi-N 

36.47 
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tvm FV 


tvm_FV computes the future value. 
\\jm_F\I[{N,I%,PV,PMT,P/Y,C/Y)] 


-5500-^P 
V:0-^PMT: 1-^P.^V 

1.00 

typi-FU 

0727.01 
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Calculating Cash Flows 


Calculating a Cash Flow 

Use the cash flow functions (menu items 7 and 8) to analyze the value of 

money over equal time periods. You can enter unequal cash flows, 

which can be cash inflows or outflows. The syntax descriptions for npv( 

and irr( use these arguments. 

• interest rate is the rate by which to discount the cash flows (the cost of 
money) over one period. 

• CFO is the initial cash flow at time 0; it must be a real number. 

• CFList is a list of cash flow amounts after the initial cash flow CFO. 

• CFFreq is a Nst in which each element specifies the frequency of 
occurrence for a grouped (consecutive) cash flow amount, which is 
the corresponding element of CFList. The default is 1; if you enter 
values, they must be positive integers < 10,000. 

For example, express this uneven cash flow in lists. 

2000 2000 2000 4000 4000 


-3000 
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CFO = 2000 

CFList = { 2000 ,- 3000 , 4000 } 
CFFreq = ( 2 , 1 , 2 } 


npv(, irr( 

npv( (net present value) is the sum of the present values for the cash 
inflows and outflows. A positive result for npv indicates a profitable 
investment. 


n\)yi{interest rate,CFO,CFList[,CFFreq]) 

irr( (internal rate of return) is the interest rate at which the net present 
value of the cash flows is equal to zero. 

\rr{CF0,CFList[,CFFreq]) 

1000 0 5000 3000 


-2000 -2500 


{11000, -2500,0,50 
00,3000J-^Ll 
{11000.00 -2500.... 


npytS,-2000,Li > 
2920.65 
irrt-2000,Li> 

27.00 


TI-83 Plus Applications 


453 
















Calculating Amortization 


Calculating an Amortization Schedule 

Use the amortization functions (menu items 9, 0, and A) to calculate 
balance, sum of principal, and sum of interest for an amortization 
schedule. 

bal( 

bal( computes the balance for an amortization schedule using stored 
values for i%, PV, and PMT. npmi is the number of the payment at which 
you want to calculate a balance. It must be a positive integer < 10,000. 
roundvaiue Specifies the internal precision the calculator uses to calculate 
the balance; if you do not specify roundvaiue, then the TI-83 Plus uses the 
current Float/Fix decimal-mode setting. 


\ia\{npmt[,roundvalue]) 


100000-^PV:8.5-^i:; 


baia2> 

: -76S.91-^PMT: 12-^ 


99244.07 

P/V 



12.00 
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ZPrn(, 5:int( 


SPrn( computes the sum of the principal during a specified period for an 
amortization schedule using stored values for i%, PV, and PMT. pmtl is the 
starting payment, pmtl is the ending payment in the range, pmtl and pmtl 
must be positive integers < 10,000. wundvalue specifies the internal 
precision the calculator uses to calculate the principal; if you do not specify 
wundvalue, the TI-83 Plus uses the current Float/Fix decimal-mode setting. 

Note: You must enter values for i%, PV, pmt, and before computing the 
principal. 


'LPYn{pmtl ,pmtl[, wundvalue]) 

sint( computes the sum of the interest during a specified period for an 
amortization schedule using stored values for i%, PV, and PMT. pmtl is the 
starting payment, pmtl is the ending payment in the range, pmtl and pmtl 
must be positive integers < 10,000. wundvalue specifies the internal 
precision the calculator uses to calculate the interest; if you do not 
specify wundvalue, the TI-83 Plus uses the current Float/Fix decimal-mode 
setting. 


El nt(/7mri ,pmtl\,wundvalue\) 


360-^N: 100000-^PV: 


2Pma, 12> 

-768.91-^P 


-755.93 

MT: 12-^P/V 


Ilnta, 12> 

12.00 


-0470.99 
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Amortization Exampie: Caicuiating an Outstanding Loan Baiance 


You want to buy a home with a 30-year mortgage at 8 percent APR. 
Monthly payments are 800. Calculate the outstanding loan balance after 
each payment and display the results in a graph and in the table. 


1. Press [MODE]. Press 0 H E E [MM] to set the 
fixed-decimal mode setting to 2. Press BEE 
I ENTER I to select Par graphing mode. 


iMMMI Sci En9 
loaV 01^3456709 
B D egree 
|glB Pol Se-=i 
Dot 

U Siml 

a+bl. 

Horiz G-T 



2. Press [a^ I enter 11 enter l to display the 

TVM Solver. 


3. Press I enter I 360 to enter number of payments. 
Press B 8 to enter the interest rate. Press B B 
O 800 to enter the payment amount. Press B 0 
to enter the future value of the mortgage. Press 
B 12 to enter the payments per year, which 
also sets the compounding periods per year to 
12. Press B B I enter I to select PMT:END. 


N=360.00 
i:;=8.00 
PV=0.00 
PMT= -800.00 
FV=0.00 
P.^V=12.00 
C.^V=12.00 
PMT:WaH BEGIN 
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4. Press 0 S S S S to place the cursor on the PV 
prompt. Press IalphaI [solve] to solve for the 
present value. 


5. Press [y=] to display the parametric Y= editor. 
Turn off all stat plots. Press |x,T,e,/?| to define Xit 
as T. Press 0 [a^ I enter I 9 lx,T,e,/?i rn to define 
Y 1 T as bal(T). 

6. Press iwiNDOWl to display the window variables. 
Enter the values below. 

Tmin=0 Xmin=0 Ymin=0 

Tmax=360 Xmax=360 Ymax=125000 

Tstep=12 Xscl=50 Yscl=10000 

7. Press ItraceI to draw the graph and activate the 
trace cursor. Press 0 and 0 to explore the 
graph of the outstanding balance over time. 

Press a number and then press I enter I to view 
the balance at a specific time T. 

8. Press [20 [tblset] and enter the values below. 

TblStart=0 

ATbl=12 


N=360.00 
i:;=S.00 
■PV=109026.00 
PMT= -800.00 
FV=0.00 
P.^V=12.00 
C.^V=12.00 
PMT:WaH BEGIN 


Pl^tl Pl*t2 

^XitBT 

VirBbaKTJ 


K1t=T VlT=bol(T) 
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9. Press [M] [table] to display the table of 
outstanding balances (Yit). 


T 

X 

H 

V1T 

mniH 

0.00 

lOBOE? 

1^.00 

IE.00 

lOBllB 

EH.00 

EH.00 

lOElEO 



lOGOGl 

HB.OO 

HB.OO 

10H90B 

GO.00 

BO.00 

lOEBBE 

?E.OO 

EE.OO 

10EE9B 

T=0 


10. Press I MODE I 000000000 I ENTER I tO 
select G-T split-screen mode, in which the 
graph and table are displayed simultaneously. 

Press ITRACEI to display Xit (time) and Yit 
(balance) in the table. 


K1t=T VlT=ba 

X 

H 

V1T 


BO.00 

l.OEB 


EE.OO 

l.OEB 


BH.OO 

l.OEB 

\ 

9G.00 

99E3H 

\ 

lOB.O 

BEBIO 

. . . \ 

mi 


K=1EE 



V=9EBE1.91 
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Calculating Interest Conversion 


Calculating an Interest Conversion 

Use the interest conversion functions (menu items B and C) to convert 
interest rates from an annual effective rate to a nominal rate (►Nom( ) or 
from a nominal rate to an annual effective rate (►Efff). 

►Nom( 

^Nom( computes the nominal interest rate, ejfective rate and compounding 
periods must be real numbers, compounding periods must be >0. 

iHom{ejfective rate,compounding periods) 

► Hopia5.S7,4> 

15.00 


►Eff( 

►Eff( computes the effective interest rate, nominal rate and compounding 
periods must be real numbers, compounding periods must be >0. 

^Eii{nominal rate,compounding periods) 

►EfftS,12> 

0.30 
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Finding Days between Dates/Defining 
Payment Method 


dbd( 

Use the date function dbd( (menu item D) to calculate the number of days 
between two dates using the actual-day-count method, datei and date! 
can be numbers or lists of numbers within the range of the dates on the 
standard calendar. 

Note: Dates must be between the years 1950 through 2049. 

d bd {date 1 ,date2) 

You can enter datei and date! in either of two formats. 

• MM.DDYY (United States) 

• DDMM.YY (Europe) 

The decimal placement differentiates the date formats. 

dbda2.3190,12.3 
192) 

731.00 
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Defining the Payment Method 

Pmt_End and Pmt_Bgn (menu items E and F) specify a transaction as an 
ordinary annuity or an annuity due. When you execute either command, 
the TVM Solver is updated. 

Pmt_End 

Pmt_End (payment end) specifies an ordinary annuity, where payments 
occur at the end of each payment period. Most loans are in this category. 
Pmt_End is the default. 

Pmt_End 

On the TVM Solver’s PMT:END BEGIN line, select END to set PMT to 
ordinary annuity. 

Pmt_Bgn 

Pmt_Bgn (payment beginning) specifies an annuity due, where payments 
occur at the beginning of each payment period. Most leases are in this 
category. 

Pmt_Bgn 

On the TVM Solver’s PMT:END BEGIN line, select BEGIN to set PMT to 
annuity due. 
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Using the TVM Variables 


FINANCE VARS Menu 

To display the finance vars menu, press IappsI I enter I H. You can use 
TVM variables in tvm functions and store values to them on the home 
screen. 


CALC VARS 



Total number of payment periods 

2 :1% 

Annual interest rate 

3: PV 

Present value 

4: PMT 

Payment amount 

5: FV 

Future value 

6: P/Y 

Number of payment periods per year 

7:C/Y 

Number of compounding periods/year 


N, r/o, PV, PMT, FV 

N, r/o, PV, PMT, and FV are the five tvm variables. They represent the 
elements of common financial transactions, as described in the table 
above. i% is an annual interest rate that is converted to a per-period rate 
based on the values of P/Y and C/Y. 
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P/Y and C/Y 


P/Y is the number of payment periods per year in a financial transaction. 

C/Y is the number of compounding periods per year in the same 
transaction. 

When you store a value to P/Y, the value for C/Y automatically changes 
to the same value. To store a unique value to C/Y, you must store the 
value to C/Y after you have stored a value to P/Y. 
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The CBL/CBR Application 


The CBL/CBR application allows you to collect real world data. The 
TI-83 Plus comes with the cbl/cbr application already listed on the 
APPLICATIONS menu ( IappsI 2). 

Steps for Running the CBL/CBR Application 

Follow these basic steps when using the cbl/cbr application. You may 
not have to do all of them each time. 

Press IAPPSI 2. 

Press lENTERI . 


Press 1,2, or 3. 


Specify the data collection 
method. 


Select the CBL/CBR 
application. 


ilBFi nance... 

2:CEL.^CER 


ThT TTYA'^ 

mSTfiUHIHTS 


CBL/CBR 


(TlO 


PRESS flnv REV... 


CEL.^CER RPP: 

iBGRUGE 

2: DRTR LOGGER 

3:RRHGER 

4:QUIT 
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Highlight options 
or enter value and 
press lENTERI . 


Select Go... or 
START NOW. 


Press [M] and 
CRIGGER~ > or IOI\l/HALTI . 


PROBE: Ter^p Light 
Oolt mssE 
TVPE: HfiTneter 
MIH:0 
MRX:B 

UNITS: E Ft 
DIRECTh^: HE Off 

GO. . . 
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Selecting the CBL/CBR Application 


To use a cbl/cbr application, you need a cbl2/cbl or cbr (as 
applicable), a TI-83 Plus, and a unit-to-unit link cable. 


1. Press |APPS|. 

IHFinance... 

“CEL^CER 

2. Select 2:CBL/CBR to set up the TI-83 Plus to 
use either of the applications. An informational 
screen appears first. 

mSTfiUHIHTS 

CBL/CBR^’" 

PRESS flnv REV... 

3. Press any key to continue to the next menu. 

CBL.^CBR RPP: 
iBGRUGE 

2: DRTR LOGGER 
3:RRHGER 

4:QUIT 
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Data Collection Methods and Options 


Specifying the Data Collection Method from the CBL/CBR APP 
Menu 

With a CBL2/CBL or cbr, you can collect data in one of three ways: gauge 
(bar or meter), datalogger (a Temp-Time, Light-Time, Volt-Time, or 
Sonic-Time graph), or ranger, which runs the ranger program, the 
built-in CBR data collection program. 


The CBL/CBR APP menu contains the following data collection methods: 


CBL/CBR APP; 


^GAUGE 

Displays results as either a bar or meter. 

2: DATA LOGGER 

Displays results as a Temp-Time, Light-Time, Volt-Time, or 
Sonic-Time graph. 

3: RANGER 

Sets up and runs the ranger program. 

4: QUIT 

Quits the CBL/CBR application. 


Note: CBL 2/CBL and CBR differ in that cbl 2/cbl allows you to collect data using 
one of several different probes including: Temp (Temperature), Light, Volt 
(Voltage), or Sonic. CBR collects data using only the built-in Sonic probe. You 
can find more information on CBL 2/CBL and CBR in their user manuals. 
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Specifying Options for Each Data Coiiection Method 

After you select a data collection method from the cbl/cbr app menu, a 
screen showing the options for that method is displayed. The method 
you choose, as well as the data collection options you choose for that 
method, determine whether you use the cbr or the cbl2/cbl. Refer to 
the charts in the following sections to find the options for the application 
you are using. 

GAUGE 

The GAUGE data collection method lets you choose one of four different 
probes: temp. Light, Volt, or Sonic. 

1. Press fA^ 2 I ENTER I . 

2. Select 1:GAUGE. 


3. Select options. 


CBL.^CBR RPP: 

iBGRUGE 

2: DRTR LOGGER 

3:RRHGER 

4:QUIT 


Light 


PROBEiW 
Oolt ^nic 
TYPE: Meter 

MIH:0 
MRX:100 
UNITS: 

DIRECTH?: HE Off 

GO. . . 
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When you select a probe option, all other options change accordingly. 
Use [U and 0 to move between the probe options. To select a probe, 
highlight the one you want with the cursor keys, and then press I enter I . 


GAUGE Options (Defaults) 

Probe: 

Temp 

Light 

Volt 

Sonic 

Type: 

Bar or Meter 

Min: 

0 

0 

-10 

0 

Max: 

100 

1 

10 

6 

Units: 

“C or °F 

mW/cm2 

Volt 

m or Ft 

Directions: 

On or Off 


TYPE 

The GAUGE data collection results are represented according to type: Bar 
or Meter. Highlight the one you want with the cursor keys, and then press 
I ENTER I . 
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Bar 


Meter 


N ~l 



0 6 


\ —-_] 



.HIS MtttKS 

Reference #: 


Reference #: 


MIN and MAX 

MIN and MAX refer to the minimum and maximum unit values for the 
specified probe. Defaults are listed in the Gauge Options table. See the 
CBL 2/CBL and CBR guidebook for specific min/max ranges. Enter 
values using the number keys. 

UNITS 

The results are displayed according to the units specified. To specify a 
unit measurement (Temp or Sonic probes only), highlight the one you 
want using the cursor keys, enter a value using the number keys, and 
then press I enter I . 
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DIRECTNS (Directions) 


If DiRECTNS=on, the Calculator displays step-by-step directions on the 
screen, which help you set up and run the data collection. To select On 
or Off, highlight the one you want with the cursor keys, and then press 
I ENTER I ■ 

With the Sonic data collection probe, if DiRECTNS=on, the calculator 
displays a menu screen before starting the application asking you to 
select 1:CBL or 2:CBR. This ensures that you get the appropriate 
directions. Press 1 to specify cbl 2 /cbl or 2 to specify cbr. 

Data Collection Comments and Results 

To label a specific data point, press I enter I to pause the data collection. 
You will see a Reference#: prompt. Enter a number using the number 
keys. The calculator automatically converts the reference numbers and 
the corresponding results into list elements using the following list names 
(you cannot rename these lists): 


Probe 

Comment Labels (X) Stored to: 

Data Results (V) Stored to: 

Temp 

lTREF 

lTEMP 

Light 

lLREF 

lLIGHT 

Volt 

lVREF 

lVOLT 

Sonic 

lDREF 

lDIST 
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To see all elements in one of these lists, you can insert these lists into 
the List editor just as you would any other list. Access list names from 
the [Ml [list] names menu. 

Note: These lists are only temporary placeholders for comment labels and data 
results for any particular probe. Therefore, every time you collect data and enter 
comments for one of the four probes, the two lists pertaining to that probe are 
overwritten with comment labels and data results from the most recently 
collected data.. 

If you want to save comment labels and data results from more than one 
data collection, copy all list elements that you want to save to a list with a 
different name. 

Also, the DATA LOGGER data collection method stores data results to the 
same list names, overwriting previously-collected data results, even 
those collected using the gauge data collection method. 
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DATA LOGGER 


1. Press fA^ 2 1 ENTER I . 


2. Select 2:DATA LOGGER. 


CBL.^CBR flPP: 

iBGRUGE 

2: DflTR LOGGER 

3:RRHGER 

4:QUIT 


PROBE: 1^313 Light 
Oolt Sonic 
#SRMPLES:99 
IHTROLtSEO: 1 
UNITS : tB ■=F 
PLOT:lg ag>nE End 
DIRECTN?: Tag Off 
GO. . . 


The DATA LOGGER data collection method lets you choose one of four 
different probes: Temp, Light, Volt, or Sonic. You can use the cbl2/cbl 
with all probes; you can use the cbr only with the Sonic probe. 

When you select a probe option, all other options change accordingly. 
Use \J] and H to move between the probe options. To select a probe, 
highlight the one you want with the cursor keys, and then press I enter I . 
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DATA LOGGER Options (Defaults) 

Temp Light Volt Sonic 

#SAMPLES: 

99 

99 

99 

99 

INTRVL 

(SEC): 

1 

1 

1 

1 

UNITS: 

°C or °F 

mW/cm2 

Volt 

Cm or Ft 

PLOT: RealTmeorEnd 

DIRECTNS: On or Off 

Ymin 

0 

0 

-10 

0 

(IWIMDOWI): 

Ymax 

100 

1 

10 

6 

(IWIMDOWI): 


The DATA LOGGER data collection results are represented as a 
Temp-Time, Light-Time, Volt-Time, or Distance-Time graph. 


A Distance-Time graph in 
meters (Sonic probe). 
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#SAMPLES 


#SAMPLES refers to how many data samples are collected and then 
graphed. For example, if #SAMPLES=99, data collection stops after the 
99 'h sample is collected. Enter values using the number keys. 

INTRVL (SEC) 

iNTRVL (SEC) specifies the interval in seconds between each data sample 
that is collected. For example, if you want to collect 99 samples and 
INTRVL=1, it takes 99 seconds to finish data collection. Enter values using 
the number keys. See the cbl 2 /cbl or cbr guidebook for more 
information about interval limits. 

UNITS 

The results are displayed according to the units specified. To specify a 
unit measurement (Temp or Sonic only), highlight the one you want using 
the cursor keys, and then press I enter I . 
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PLOT 


You can specify whether you want the calculator to collect realtime 
(ReaiTme) samples, which means that the calculator graphs data points 
immediately as they are being collected, or you can wait and show the 
graph only after all data points have been collected (End). Highlight the 
option you want with the cursor keys, and then press I enter I . 

Ymin and Ymax 

To specify Ymin and Ymax values for the final graph, press IwindowI to view 
the PLOT WINDOW screen. Use 0 and 0 to move between options. Enter 
Ymin and Ymax using the number keys. Press [20 [Quit] to return to the 
DATA LOGGER options screen. 

DIRECTNS (Directions) 

If DiRECTNS=on, the Calculator displays step-by-step directions on the 
screen, which help you set up and run the data collection. To select On 
or Off, highlight the one you want with the cursor keys, and then press 
lENTERI . 

With the Sonic data collection probe, if DiRECTNS=On, the calculator 
displays a menu screen before starting the application asking you to 
select 1 :CBL or 2 :cbr. This ensures that you get the appropriate 
directions. Press 1 to specify cbl 2 /cbl or 2 to specify cbr. 
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Data Collection Results 


The calculator automatically converts all collected data points into list 
elements using the following list names (you cannot rename the lists): 


Probe 

Time Values (X) stored to: 

Data Results (V) Stored to: 

Temp 

lTTEMP 

lTEMP 

Light 

lTLGHT 

lLIGHT 

Volt 

lTVOLT 

lVOLT 

Sonic 

lTDIST 

lDIST 


To see all elements in one of these lists, you can insert these lists into 
the List editor just as you would any other list. Access list names from 
the [Ml [list] names menu. 

Note: These lists are only temporary placeholders for data results for any 
particular probe. Therefore, every time you collect data for one of the four 
probes, the list pertaining to that probe is overwritten with data results from the 
most recently collected data. 

If you want to save data results from more than one data collection, copy 
all list elements that you want to save to a list with a different name. 

Also, the GAUGE data collection method stores data results to the same 
list names, overwriting previously-collected data results, even those 
collected using the data logger data collection method. 
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RANGER 


Selecting the ranger data collection method runs the GBR ranger 
program, a customized program especially for the TI-83 Plus that makes 
it compatible with the GBR. When the collection process is halted, the 
CBR RANGER is deleted from RAM. To run the GBR ranger program 
again, press IappsI and select the cbl/cbr application. 

Note: The Ranger data collection method only uses the Sonic probe. 


1. Press fA^ 2 IENTERI . 

2. Select 3:Ranger. 


3. Press [EjTfE^ . 


4. Select options. 


For detailed information about the ranger program as well as option 
explanations, see the Getting Started with CBF? guidebook. 


CBL.^CBR RPP: 

1:GRUGE 
2:DRTR logger 
_RRHGER 
:QUIT 


TEXHSinSTRUHEnrS 
RHnCER (VI.00) 


PRESS[ERTER] 


_ HI 

rOP^RMPLE 
^SET DEFRULTS 
3:RPPLICRTI0HS 
4:PLOT MENU 
5:TOOLS 
6:QUIT 
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starting Data Collection 


Collecting the Data 

After you specify all of the options for your data collection method, select 
the Go option from the gauge or data logger options screen. If you are 
using the ranger data collection method, select i:SETUP/SAi\/iPLEfrom the 
MAIN menu, and then start now. 

• If DiRECTNS=off, GAUGE and DATA LOGGER data Collection begin 
immediately. 

• If DiRECTNS=on, the Calculator displays step-by-step directions. 

If PROBE=Sonic, the calculator first displays a menu screen asking you to 
select 1:CBL or 2:CBR. This ensures that you get the appropriate 
directions. Press 1 to specify CBL 2/CBL or 2 to specify CBR. 

If you select START NOW from the MAIN menu of the RANGER data 
collection method, the calculator displays one directions screen. Press 
lENTERI to begin data collection. 
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stopping Data Collection 


To stop the GAUGE data collection method, press ICLEARI on the 
TI-83 Plus. 

The DATA LOGGER and ranger data collection methods stop after the 
specified number of samples have been collected. To stop them before 
this happens: 

1. Press [M] on the TI-83 Plus. 

2. Press C trigger ^ on the CBR, c start/stod on the CBL 2, or |0N/halt| on the 
CBL 

To exit from the gauge or data logger option menus without beginning 
data collection, press [M] [Quit]. 

To exit from the RANGER option menu without beginning data collection, 
select MAIN menu. Select 6:QUIT to return to the CBL/CBR APR menu. 

Press 4:QUIT from the CBL/CBR APR menu to return to the TI-83 Plus 
Home screen. 
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Chapter 15: 

CATALOGf Stringsf Hyperbolic 
Functions 


Browsing the TI-83 Plus CATALOG 

What Is the CATALOG? 

The CATALOG is an alphabetical list of all functions and instructions on the 
TI-83 Plus. You also can access each catalog item from a menu or the 
keyboard, except: 

• The six string functions 

• The six hyperbolic functions 

• The solve( instruction without the equation solver editor (Chapter 2) 

• The inferential stat functions without the inferential stat editors 
(Chapter 13) 

Note: The only catalog programming commands you can execute from the 
home screen are GetCaic(, Get(, and Send(. 
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Selecting an Item from the CATALOG 

To select a catalog item, follow these steps. 

1 . Press [Ml [catalog] to display the catalog. 


CflTflLOG 

□ 

► abst 


and 


an9let 


RH0UR< 


Rns 


Rnchice 


Rsnt 



The ► in the first column is the selection cursor. 

2. Press 0 or 0 to scroll the catalog until the selection cursor points to 

the item you want. 

• To jump to the first item beginning with a particular letter, press 
that letter; alpha-lock is on. 

• Items that begin with a number are in alphabetical order according 
to the first letter after the number. For example, 2-PropZTest( is 
among the items that begin with the letter P. 

• Functions that appear as symbols, such as +, <, and 4{, follow 

the last item that begins with Z. To jump to the first symbol, !, 
press [e]. 
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3. Press I enter I to paste the item to the current screen. 

[abs?i I 

Tip: From the top of the catalog menu, press 0 to move to the bottom. From 
the bottom, press 0 to move to the top. 
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Entering and Using Strings 


What Is a String? 

A string is a sequence of characters that you enclose within quotation 
marks. On the TI-83 Plus, a string has two primary applications. 

• It defines text to be displayed in a program. 

• It accepts input from the keyboard in a program. 

Characters are the units that you combine to form a string. 

• Count each number, letter, and space as one character. 

• Count each instruction or function name, such as sin( or cos(, as one 
character; the TI-83 Plus interprets each instruction or function name 
as one character. 

Entering a String 

To enter a string on a blank line on the home screen or in a program, 
follow these steps. 

1. Press lALPHAl ["] to indicate the beginning of the string. 

2. Enter the characters that comprise the string. 
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• Use any combination of numbers, letters, function names, or 
instruction names to create the string. 

• To enter a blank space, press IalphaI U. 

• To enter several alpha characters in a row, press \M\ [a-lock] to 
activate alpha-lock. 

3. Press IalphaI ["] to indicate the end of the string. 

I? , • If 

string 

4. Press I enter I . On the home screen, the string is displayed on the next 
line without quotations. An ellipsis (...) indicates that the string continues 
beyond the screen. To scroll the entire string, press [T] and 0. 

"flBCD 1234 EFGH 
5678 " 

flBCD 1234 EFGH ... 


Note: Quotation marks do not count as string characters. 
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storing Strings to String Variables 


string Variables 

The TI-83 Plus has 10 variables to which you can store strings. You can 
use string variables with string functions and instructions. 


To display the vars string menu, follow these steps. 


1. Press IVARSI to display the vars menu. Move the cursor to 7:String. 


V-VflRS 
1: Window... 

2: Zoom... 

3:GDB... 

4: Picture... 

5: Statistics... 

suable... 

SHString... 


2. Press I enter I to display the string secondary menu. 


Z:Str2 

3:Str3 

4:Str4 

5:Str5 

6:StrS 

Z45tr7 
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storing a String to a String Variabie 

To store a string to a string variable, follow these steps. 


1. Press lALPHAl ["], enter the string, and press IalphaI ["]. 

2. Press IST0»l . 


3. Press IVARSI 7 to display the vars string menu. 

4. Select the string variable (from Strl to Str9, or StrO) to which you want 
to store the string. 


aiaiag 


l:Strl 

Str2 
:Str3 
4:Str4 
5:Str5 
6-.Str6 
74Str7 


The string variable is pasted to the current cursor location, next to the 
store symbol (^). 

5. Press I enter I to store the string to the string variable. On the home 
screen, the stored string is displayed on the next line without 
quotation marks. 

" HELLO "■^Str-2 
HELLO 
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Displaying the Contents of a String Variable 

To display the contents of a string variable on the home screen, select 
the string variable from the vars string menu, and then press I enter I . 
The string is displayed. 

StT2 

HELLO 
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string Functions and Instructions in the 
CATALOG 


Displaying String Functions and Instructions in the CATALOG 

String functions and instructions are available only from the catalog. 
The table below lists the string functions and instructions in the order in 
which they appear among the other catalog menu items. The ellipses in 
the table indicate the presence of additional catalog items. 


CATALOG 


Equ^Stri ng ( 
expr( 

Converts an equation to a string. 
Converts a string to an expression. 

i nString( 

Returns a character’s place number. 

1ength( 

Returns a string’s character length. 

String^Equ ( 

sub( 

Converts a string to an equation. 
Returns a string subset as a string. 
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+ (Concatenation) 

To concatenate two or more strings, follow these steps. 

1. Enter stringl, which can be a string or string name. 

2. Press [+]. 

3. Enter string!, which can be a string or string name. If necessary, 
press E] and enter strings, and so on. 

stringl+string2+string3. . . 

4. Press I enter I to display the strings as a single string. 

"HIJK "^Strl-.Str 
1+"LMH0P" 

HIJK LMHOP 


Selecting a String Function from the CATALOG 

To select a string function or instruction and paste it to the current 
screen, follow the steps for selecting an item from the catalog . 
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Equ^String( 


Equ^String( converts to a string an equation that is stored to any vars 
Y-VARS variable. Yn contains the equation. Strn (from Strl to Str9, or StrO) 
is the string variable to which you want the equation to be stored as a 
string. 


Equ^String(Yn,Strn) 

"3X"-^Vi 

Done 

E^Lj^Stning(Vi 

r-n 

Done 

Stnl 

3X 


expr( 

expr( converts the character string contained in string to an expression 
and executes it. string can be a string or a string variable. 


expr{string) 


2-^X: "5X"-^Stnl 
5X 

expn t Sin n-J-n 


expnt"l+2+X2"> 

7 
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inString( 


inString( returns the character position in string of the first character of 
substring, string Can be a String or a string variable, start is an optional 
character position at which to start the search; the default is 1. 

\nStr\ng{string,substring[,start]) 

inStringt"PQRSTU 
V","STU"> 

4 

inStringCflECREC 
% "REC%4> 

4 

Note: If string does not contain substring, or start is greater than the length of 
string, inString( returns 0. 

Iength( 

length( returns the number of characters in string, string can be a string or 
string variable. 

Note: An instruction or function name, such as sin( or cos(, counts as one 
character. 

lengthf^frmg) 

"UXVZ"-^Strl 

UXVZ 

length<Strl> 

4 
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String^Equ( 


String^Equ( converts string into an equation and stores the equation to Yn. 
string can be a string or string variable. String^Equ( is the inverse of 
Equ^String(. 


Str\ng>Equ{string,\n) 


"2X"-^Str2 

2X 

Stririg^E^Lj(Str2j 

Done 


Pl^tl Pl*t2 Pl^tS 
Wi = 

W2B2X 


sub( 

sub( returns a string that is a subset of an existing string, string can be a 
string or a string variable, begin is the position number of the first 
character of the subset, length is the number of characters in the subset. 


S\x\i{string,be gin,length) 


"nBCDEFG"-^Stn5 

flBCDEFG 

sub<Stn5,4,2> 

DE 
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Entering a Function to Graph during Program Execution 


In a program, you can enter a function to graph during program 
execution using these commands. 


PROGRAM:INPUT 
: Input "EHTRV=% 
Stn3 

: Str-ing^E-=iu<Str-3 
:DispGnaph 


pr-gpi INPUT 
ENTRV=3XI 



Note: When you execute this program, enter a function to store to Y3 at the 
ENTRY= prompt. 
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Hyperbolic Functions in the CATALOG 


Hyperbolic Functions 


The hyperbolic functions are available only from the catalog. The table 
below lists the hyperbolic functions in the order in which they appear 
among the other catalog menu items. The ellipses in the table indicate 
the presence of additional catalog items. 

CATALOG 


cosh ( 

Hyperbolic cosine 

cosh'l ( 

Hyperbolic arccosine 

s i n h ( 

Hyperbolic sine 

si nh'l ( 

Hyperbolic arcsine 

tanh ( 

Hyperbolic tangent 

tanh'l ( 

Hyperbolic arctangent 
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sinh(, cosh(, tanh( 


sinh(, cosh(, and tanh( are the hyperbolic functions. Each is valid for real 
numbers, expressions, and lists. 

si nh( va/i/e) 

COS\\{yalue) 

tanh(va/Me) 

sinht. 

.5210953055 
cosh(^.25, .5, 

{11.0314131 1.12... 


sinh'i(, cosh'i(> tanh-i( 

sinh'if is the hyperbolic arcsine function, cosh'^f is the hyperbolic 
arccosine function, tanh'if is the hyperbolic arctangent function. Each is 
valid for real numbers, expressions, and lists. 

sinh'lfva/Me) 
cosh'^(va/Me) 
s\n\V^ {value) 

sTnFTKTeTDo 

{10 .001373507J 
tanh-K - .5> 

-.5493061443 
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Chapter 16; 

Programming 

Getting Started; Volume of a Cylinder 

Getting Started is a fast-paced introduction. Read the chapter for detaiis. 

A program is a set of commands that the Ti-83 Pius executes sequentiaiiy, as if 
you had entered them from the keyboard. Create a program that prompts for the 
radius R and the height H of a cyiinder and then computes its voiume. 

1. Press IPRGMI [►] H to display the prgm new 
menu. 


2. Press I enter I to select 1 :Create New. The Name= 
prompt is displayed, and alpha-lock is on. Press 
[c] [y] [l] [i] [n] [d] [e] [r], and then press I enter I to 
name the program CYLINDER. 

You are now in the program editor. The colon 
(:) in the first column of the second line 
indicates the beginning of a command line. 
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3. Press IPRGMI [T] 2 to select 2:Prompt from the 
PRGM I/O menu. Prompt is copied to the 
command line. Press IalphaI [r] □ IalphaI [h] to 
enter the variable names for radius and height. 
Press I ENTER I . 


PROGRAM:CVLIHDER 
:ProMPt RjH 

:■ 


4. Press [M] IalphaI [r] ialphai [h] f^fo^ 
IALPHAI [v] 1 ENTER 1 to enter the expression jt:R 2H 
and store it to the variable V. 


PROGRAM:CVLIHDER 
:ProMPt RjH 
:jiR2H-^V 


5. Press IPRGMI [T] 3 to select 3:Disp from the prgm 
I/O menu. Disp is pasted to the command line. 
Press [M] [a-lock] ["] [v] [o] [l] [u] [m] [e][^] [i] [s] 
["] IALPHAI □ IALPHAI [v] I ENTER | tO Set up the 
program to display the text VOLUME IS on one 
line and the calculated value of V on the next. 


PROGRAM:CVLIHDER 
:ProMPt RjH 
:jiR2H-^V 

:Disp "VOLUME IS 

:■ 


6. Press [M] [QUIT] to display the home screen. 


7. Press IPRGMI to display the prgm exec menu. The 
items on this menu are the names of stored 
programs. 
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8. Press I enter I to paste prgmCYLINDER to the 
current cursor location. (If CYLINDER is not item 
1 on your prgm exec menu, move the cursor to 
CYLINDER before you press IenterI .) 


IprgpiCVLIHDERI 


9. Press I enter I to execute the program. Enter 1.5 
for the radius, and then press I enter I . Enter 3 for 
the height, and then press I enter I . The text 
VOLUME IS, the value of V, and Done are 
displayed. 


prgpiCVLIHDER 

R=?1.5 

H=?3 

VOLUME IS 

21.20575041 

□one 


Repeat steps 7 through 9 and enter different 
values for R and H. 
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Creating and Deleting Programs 


What Is a Program? 

A program is a set of one or more command lines. Each line contains 
one or more instructions. When you execute a program, the TI-83 Plus 
performs each instruction on each command line in the same order in 
which you entered them. The number and size of programs that the 
TI-83 Plus can store is limited only by available memory. 


Creating a New Program 

To create a new program, follow these steps. 


1 . Press IPRGMI 0 to display the PRGM NEW menu. 


EXEC EDIT 
tHCreate I 


2. Press I enter I to select 1 :Create New. The Name= prompt is displayed, 
and alpha-lock is on. 


3. Press a letter from A to Z or 0 to enter the first character of the new 
program name. 

Note: A program name can be one to eight characters long. The first 
character must be a letter from A to Z or 6. The second through eighth 
characters can be letters, numbers, or 0. 
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4. Enter zero to seven letters, numbers, or 9 to complete the new 
program name. 

5. Press I enter I . The program editor is displayed. 

6. Enter one or more program commands. 

7. Press [Ml [QUIT] to leave the program editor and return to the home 
screen. 

Managing Memory and Deleting a Program 

To check whether adequate memory is available for a program you want 

to enter: 

1. Press [Ml [mem] to display the memory menu. 

2. Select 2:Mem Mgmt/Del to display the memory management/delete 
menu (Chapter 18). 

3. Select 7:Prgm to display the PRGM editor. 


RAM FREE 19635 
ARC FREE 84759S 
+PR0GRAM1 3475 
► PR0GRAM2 2044 


The TI-83 Plus expresses memory quantities in bytes. 
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You can increase available memory in one of two ways. You can delete 
one or more programs or you can archive some programs. 

To increase available memory by deleting a specific program: 


1 . Press [M] [mem] and then select 2:Mem Mgmt/Del from the memory 
menu. 


out 

:Men Mgnt/'Del... 
3:Clear Entries 
4:ClrnilLists 
5:Rrchiue 
6:Unfirchioe 
7-1-Reset... 


2. Select 7:Prgm to display the PRGM editor (Chapter 18). 

RAM FREE 19635 
ARC FREE 84759S 
+PR0GRAM1 3475 
► PR0GRAM2 2044 

3. Press 0 and 0 to move the selection cursor (►) next to the program 
you want to delete, and then press (del]. The program is deleted from 
memory. 

Note: You will receive a message asking you to confirm this delete action. 
Select 2:yes to continue. 

To leave the PRGM editor screen without deleting anything, press 
[Ml [quit], which displays the home screen. 
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To increase available memory by archiving a program: 

1 . Press [M] [mem] and then select 2:Mem Mgmt/Del from the memory 
menu. 

2. Select 2:Mem Mgmt/Del to display the mem mgmt/del menu. 

3. Select 7:Prgm... to display the prgm menu. 

RAM FREE 22464 
ARC FREE 844751 
+PR06RAM1 3475 
►+PR0GRAM2 2844 

4. Press I enter I to archive the program. An asterisk will appear to the left 
of the program to indicate it is an archived program. 

To unarchive a program in this screen, put the cursor next to the 
archived program and press I enter I . The asterisk will disappear. 

Note: Archive programs cannot be edited or executed. In order to edit or 
execute an archived program, you must first unarchive it. 
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Entering Command Lines and Executing 
Programs 

Entering a Program Command Line 

You can enter on a command line any instruction or expression that you 
could execute from the home screen. In the program editor, each new 
command line begins with a colon. To enter more than one instruction or 
expression on a single command line, separate each with a colon. 

Note: A command line can be longer than the screen is wide; long command 
lines wrap to the next screen line. 

While in the program editor, you can display and select from menus. You 
can return to the program editor from a menu in either of two ways. 

• Select a menu item, which pastes the item to the current command line. 

• Press ICLEARI . 

When you complete a command line, press I enter I . The cursor moves to 
the next command line. 

Programs can access variables, lists, matrices, and strings saved in 
memory. If a program stores a new value to a variable, list, matrix, or 
string, the program changes the value in memory during execution. 

You can call another program as a subroutine. 
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Executing a Program 

To execute a program, begin on a blank line on the home screen and 
follow these steps. 

1. Press IPRGMI to display the prgm exec menu. 

2. Select a program name from the prgm exec menu, prgmname is 
pasted to the home screen (for example, prgmCYLINDER). 

3. Press I enter I to execute the program. While the program is executing, 
the busy indicator is on. 

Last Answer (Ans) is updated during program execution. Last Entry is 
not updated as each command is executed (Chapter 1). 

The TI-83 Plus checks for errors during program execution. It does not 
check for errors as you enter a program. 
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Breaking a Program 

To stop program execution, press [M]- The erriBREAK menu is displayed. 

• To return to the home screen, select 1 :Quit. 

• To go where the interruption occurred, select 2:Goto. 
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Editing Programs 


Editing a Program 

To edit a stored program, follow these steps. 

1. Press IPRGMI [T] to display the prgm edit menu. 

2. Select a program name from the prgm edit menu. Up to the first 
seven lines of the program are displayed. 

Note: The program editor does not display a Nt to indicate that a program 
continues beyond the screen. 

3. Edit the program command lines. 

• Move the cursor to the appropriate location, and then delete, 
overwrite, or insert. 

• Press ICLEARI to clear all program commands on the command line 
(the leading colon remains), and then enter a new program 
command. 

Tip: To move the cursor to the beginning of a command line, press [M] 0; to 
move to the end, press [M] 0- To scroll the cursor down seven command lines, 
press lALPHAl 0. To scroll the cursor up seven command lines, press IalphaI 0. 
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Inserting and Deleting Command Lines 

To insert a new command line anywhere in the program, place the 
cursor where you want the new line, press [Ml Oms], and then press 
I ENTER I . A colon indicates a new line. 

To delete a command line, place the cursor on the line, press ICLEARI to 
clear all instructions and expressions on the line, and then press [del] to 
delete the command line, including the colon. 
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Copying and Renaming Programs 


Copying and Renaming a Program 

To copy all command lines from one program into a new program, follow 

steps 1 through 5 for Creating a New Program , and then follow these 

steps. 

1. Press [Ml [RCL]. Rcl is displayed on the bottom line of the program 
editor in the new program (Chapter 1). 

2. Press IPRGMI 0 to display the prgm exec menu. 

3. Select a name from the menu, prgmname is pasted to the bottom line 
of the program editor. 

4. Press I enter I . All command lines from the selected program are 
copied into the new program. 

Copying programs has at least two convenient applications. 

• You can create a template for groups of instructions that you use 
frequently. 

• You can rename a program by copying its contents into a new 
program. 
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Note: You also can copy all the command lines from one existing program to 
another existing program using rcl. 

Scrolling the PRGM EXEC and PRGM EDIT Menus 

The TI-83 Plus sorts prgm exec and prgm edit menu items automatically 
into alphanumerical order. Each menu only labels the first 10 items using 
1 through 9, then 0. 

To jump to the first program name that begins with a particular alpha 
character or 0, press IalphaI [letter from A to Z or 6]. 

Tip: From the top of either the prgm exec or prgm edit menu, press 0 to 
move to the bottom. From the bottom, press 0 to move to the top. To scroll the 
cursor down the menu seven items, press IalphaI 0. To scroll the cursor up the 
menu seven items, press IalphaI 0. 
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PRGM CTL (Control) Instructions 

PRGM CTL Menu 


To display the prgm ctl (program control) menu, press IPRGMI from the 
program editor only. 


CTL I/O EXEC 


l:If 

Creates a conditional test. 

2:Then 

Executes commands when if is true. 

3:Else 

Executes commands when if is false. 

4:For( 

Creates an incrementing loop. 

5:Whi 1 e 

Creates a conditional loop. 

6:Repeat 

Creates a conditional loop. 

7 : End 

Signifies the end of a block. 

8:Pause 

Pauses program execution. 

9: Lbl 

Defines a label. 

0: Goto 

Goes to a label. 

A: ISX 

Increments and skips if greater than. 

B:DS<( 

Decrements and skips if less than. 

C:Menu( 

Defines menu items and branches. 

D:prgm 

Executes a program as a subroutine. 

E:Return 

Returns from a subroutine. 

F:Stop 

Stops execution. 

G:DelVa r 

Deletes a variable from within program. 

H:GraphStyle( 

Designates the graph style to be drawn. 


TI-83 Plus Programming 


511 







These menu items direct the flow of an executing program. They make it 
easy to repeat or skip a group of commands during program execution. 
When you select an item from the menu, the name is pasted to the 
cursor location on a command line in the program. 

To return to the program editor without selecting an item, press ICLEARI . 

Controlling Program Flow 

Program control instructions tell the TI-83 Plus which command to 
execute next in a program. If, While, and Repeat check a defined 
condition to determine which command to execute next. Conditions 
frequently use relational or Boolean tests (Chapter 2), as in: 

If A<7:A+1»A 
or 

If N=1 and M=1 :Goto Z 
If 

Use If for testing and branching. If condition is false (zero), then the 
command immediately following If is skipped. If condition is true (nonzero), 
then the next command is executed. If instructions can be nested. 
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:lf condition 
’.command (if true) 
’.command 


Program Output 


PROGRAM:COUNT 


ppgpiCOUHT 

:0-^n 


n IS 

:Lbl Z 


1 

:n+i-^n 


n IS 

:Disp "fl IS",n 


2 

:If n>2 
: Stop 
: Goto Z 


Done 


If-Then 

Then following an If executes a group of commands if condition is true 
(nonzero). End identifies the end of the group of commands . 

:lf condition 

:Then 

’.command (if true) 

’.command (if true) 

:End 

’.command 
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Program 


Output 


PROGRAM:TEST 


pr-gpiTEST 

: 1-^X: 10-^V 


5 

:If X<10 


17 

: Then 


Done 

: 2X+3-^X 



: 2V-3-^V 



:End 



:Disp X,V 




If-Then-Else 

Else following If-Then executes a group of commands if condition is false 
(zero). End identifies the end of the group of commands. 

:lf condition 

:Then 

‘.command (if true) 

’.command (if true) 

:Else 

’.command (if false) 

’.command (if false) 

:End 

‘.command 


TI-83 Plus Programming 


514 





Program Output 


PROGRAM:TESTELSE 


pngpiTESTELSE 

:Input "X=",X 


X=5 

: If X<0 



: Then 


Done 

:XS-^V 


X 

II 

1 

CJl 

:EIse 


f-5 25J 

:X-^V 


Done 

:End 




:Disp 


For( 

For( loops and incrGmonts. It incromonts variable from begin to end by 
increment, increment Is Optional (default is 1) and Can be negative 
{end<begin). end is a maximum or minimum value not to be exceeded. End 
identifies the end of the loop. For( loops can be nested. 


\Fox{variable,begin,end[,mcrement\) 

’.command (while end not exceeded) 
'.command (while end not exceeded) 

:End 

’.command 
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Program 


Output 


PROGRAMiSQURRE 
:Fortfl,0,S,2> 
:Disp fl^ 

:End 


prgpiSQUflRE 

0 

4 

16 

36 

64 

Done 


While 

While performs a group of commands while condition is true, condition is 
frequently a relational test (Chapter 2). condition is tested when While is 
encountered. If condition is true (nonzero), the program executes a group 
of commands. End signifies the end of the group. When condition is false 
(zero), the program executes each command following End. While 
instructions can be nested. 


:While condition 

’.command (while condition is true) 
’.command (while condition is true) 

:End 

’.command 
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Program 


Output 


PROGRAM:LOOP 


pr-gpiLOOP 

:0-^I 


J= 

:0-^J 


6 

:Uhile I<6 


Done 

: 



: I + l-^I 



: End 



:Disp "J=%J 




Repeat 

Repeat repeats a group of commands until condition is true (nonzero). It is 
similar to While, but condition is tested when End is encountered; 
therefore, the group of commands is always executed at least once. Repeat 
instructions can be nested. 

: Repeat condition 

‘.command (until condition is true) 

‘.command (until condition is true) 

:End 

‘.Command 


Program Output 


PROGRAM:RLOOP 


pr-gpiRLOOP 

:0-^I 


J= 

:0-^J 


6 

:Repeat 1^6 


Done 

: 



: I + 1->I 



: End 



:Disp "J=%J 
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End 


End identifies the end of a group of commands. You must include an End 
instruction at the end of each For(, While, or Repeat loop. Also, you must 
paste an End instruction at the end of each If-Then group and each 
If-Then-Else group. 

Pause 

Pause suspends execution of the program so that you can see answers 
or graphs. During the pause, the pause indicator is on in the top-right 
corner. Press I enter I to resume execution. 

• Pause without a value temporarily pauses the program. If the 
DispGraph or Disp instruction has been executed, the appropriate 
screen is displayed. 

• Pause with value displays value on the current home screen, value can 
be scrolled. 


Pause [value] 
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Program 


Output 


PROGRAM:PRUSE 
: 10-^X 
: "X2+2"-^Vi 
:Disp "X=%X 
: Pause 
:DispGraph 
:Pause 
:Disp 


prgnPflUSE 

X= 

10 


.M 

1 .: 




prgnPflUSE 

X= 

10 

Done 


Lbl, Goto 

Lbl (label) and Goto (go to) are used together for branching. 

Lbl specifies the label for a command, label can be one or two characters 
(A through z, 0 through 99, or e). 

Lbl label 

Goto causes the program to branch to label when Goto is encountered. 

Goto label 
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Program 


Output 


PROGRAM:CUBE 


pr-gpiCUBE 

:Lbl 93 


?2 

:Input A 


S 

:If A>100 


?3 

: Stop 


27 

:Disp A^ 


?105 

: Pause 


Done 

:Goto 33 




IS>( 

IS>( (increment and skip) adds 1 to variable. If the answer is > value (which 
can be an expression), the next command is skipped; if the answer is < 
value, the next command is executed, variable cannot be a system variable. 


:\S>{variable,value) 

’.command (if answer < value) 
’.command (if answer > value) 


Program Output 


PROGRAM:ISKIP 


pngpiISKIP 

:7-^A 


> 6 

: IS>(A,6> 


□one 

:Disp "HOT > 6" 



:Disp "> 6" 




Note: IS>( is not a looping instruction. 
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DS<( 


DS<( (decrement and skip) subtracts 1 from variable. If the answer is 
< value (which Can be an expression), the next command is skipped; if the 
answer is > value, the next command is executed, variable cannot be a 
system variable. 

:DS<(variable,value) 

’.command (if answer > value) 

’.command (if answer < value) 


Program Output 


PROGRRMiDSKIP 


ppgpiDSKIP 

: 1-^n 


HOT > 6 

:DS<(R,6> 


□one 

:Disp "> 6" 



:Disp "HOT > 6" 




Note: DS<{ is not a looping instruction. 


Menu( 

Menu( sets up branching within a program. If Menu( is encountered during 
program execution, the menu screen is displayed with the specified 
menu items, the pause indicator is on, and execution pauses until you 
select a menu item. 
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The menu title is enclosed in quotation marks ( " ). Up to seven pairs of 
menu items follow. Each pair comprises a text item (also enclosed in 
quotation marks) to be displayed as a menu selection, and a label item to 
which to branch if you select the corresponding menu selection. 


Menul^'title" "textl"jlabell "text!",label2, . . .) 


Program 


PROGRAM:TOSSDICE 
:Menu<"TOSS DICE 
","FAIR DICE",A, 
"WEIGHTED DICE", 


Output 


2:UEIGHTEC 


ITCE 

rWEIGHTED DICE 


The program above pauses until you select 1 or 2. If you select 2, for 
example, the menu disappears and the program continues execution at 

Lbl B. 

prgm 

Use prgm to execute other programs as subroutines. When you select 
prgm, it is pasted to the cursor location. Enter characters to spell a 
program name. Using prgm is equivalent to selecting existing programs 
from the prgm exec menu; however, it allows you to enter the name of a 
program that you have not yet created. 

prgmname 
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Note: You cannot directly enter the subroutine name when using rcl. You 
must paste the name from the prgm exec menu. 


Return 

Return quits the subroutine and returns execution to the calling program, 
even if encountered within nested loops. Any loops are ended. An 
implied Return exists at the end of any program that is called as a 
subroutine. Within the main program, Return stops execution and returns 
to the home screen. 

Stop 

Stop stops execution of a program and returns to the home screen. Stop 
is optional at the end of a program. 

DelVar 

DelVar deletes from memory the contents of variable. 


DelVar variable 


PROGRAM:DELMflTR 
iDelVar [Rll 
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GraphStyle( 

GraphStyle( designates the style of the graph to be drawn, function# is the 
number of the Y= function name in the current graphing mode, gmphstyle 
is a number from 1 to 7 that corresponds to the graph style, as shown 
below. 


(line) 

5 = "0 (path) 

(thick) 

6 = 0 (animate) 

(shade above) 

7 = ■■■ (dot) 

(shade below) 



G ra p\\S\y\e{f unction#,gmphstyle) 

For example, GraphStyle(l,5) in Func mode sets the graph style for Yi to 
■0 (path; 5). 

Not all graph styles are available in all graphing modes. For a detailed 
description of each graph style, see the Graph Styles table in Chapter 3. 
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PRGM I/O (Input/Output) Instructions 

PRGM I/O Menu 


To display the prgm i/o (program input/output) menu, press IprgmI [T] from 
within the program editor only. 


CTL I/O EXEC 


1:Input 

Enters a value or uses the cursor. 

2:Prompt 

Prompts for entry of variable values. 

3 : D i s p 

Displays text, value, or the home screen. 

4:DispGraph 

Displays the current graph. 

5:DispTable 

Displays the current table. 

6:Output( 

Displays text at a specified position. 

7:getKey 

Checks the keyboard for a keystroke. 

8:ClrHome 

Clears the display. 

9:ClrTable 

Clears the current table. 

0:GetCalc( 

Gets a variable from another TI-83 Plus. 

A:Get( 

Gets a variable from CBL 2™/CBL™ or CBR™. 

B:Send( 

Sends a variable to CBL 2/CBL or CBR. 


These instructions control input to and output from a program during 
execution. They allow you to enter values and display answers during 
program execution. 

To return to the program editor without selecting an item, press ICLEARI . 
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Displaying a Graph with Input 

Input without a variable displays the current graph. You can move the 
free-moving cursor, which updates X and Y (and R and e for PolarGC 
format). The pause indicator is on. Press I enter I to resume program 
execution. 


Input 


Program Output 


PROGRAM:GIHPUT 
: FnOf f 
:ZDecinal 
:Input 
:Disp X,V 


Ipr-gpiG INPUT! 



+ 


V=1.E 


pr-gpiG INPUT 

2.6 

1.5 

Done 
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storing a Variable Value with Input 

Input with variable displays a ? (question mark) prompt during execution. 
variable may be a real number, complex number, list, matrix, string, or Y= 
function. During program execution, enter a value, which can be an 
expression, and then press I enter I . The value is evaluated and stored to 
variable, and the program resumes execution. 


Input \yariable\ 

You can display text or the contents of Str« (a string variable) of up to 16 
characters as a prompt. During program execution, enter a value after 
the prompt and then press I enter I . The value is stored to variable, and the 
program resumes execution. 


Input \l'text",variable] 
Input \S\Xn,variable] 


Program 


PROGRAM:HIHPUT 
:Input A 
:Input Li 
: Input "Vi=%Vi 
: Input "DATA=% l 
DATA 

:Disp Vi (.f\> 

:Disp Vi (.L^ > 


:Disp ViC lDATA> | 


Output 

IpngpiH INPUT 
|?2 


?{;i,2r3J 

Vi="2X+2" 

□nTn=T4,5,6T 

6 

6 SJ 
CIO 12 14J 
Done 
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Note: When a program prompts for input of lists and Yn functions during 
execution, you must include the braces ({}) around the list elements and 
quotation marks ( " ) around the expressions. 


Prompt 

During program execution, Prompt displays each variable, one at a time, 
followed by =?. At each prompt, enter a value or expression for each 
variable, and then press I enter I . The values are stored, and the program 
resumes execution. 

Prompt variableA[,variableB,.variable n\ 


Program Output 


PROGRAM:WINDOW 


prgpiWIHDOW 

:Propipt Xpiin 


Xpiin=?-10 

: Propipt Xpiax 


Xpiax=?10 

:Propipt Vpiin 


Vpiin=? -3 

: Propipt Vpiax 


Vpiax=?3 

Done 


Note: Y= functions are not valid with Prompt. 


Displaying the Home Screen 

Disp (display) without a value displays the home screen. To view the 
home screen during program execution, follow the Disp instruction with a 
Pause instruction. 

Disp 
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Displaying Values and Messages 

Disp with one or more values displays the value of each. 

Disp \valueA,valueB,valueC,...,value n] 

• If value is a variable, the current value is displayed. 

• If value is an expression, it is evaluated and the result is displayed on 
the right side of the next line. 

• If value is text within quotation marks, it is displayed on the left side of 
the current display line. ^ is not valid as text. 


Program Output 


PROGRAM:n 


pr9PiH 

:Disp "THE HHSUE 


THE ANSWER IS 

R IS 


1.57079G327 
Done 


If Pause is encountered after Disp, the program halts temporarily so you 
can examine the screen. To resume execution, press I enter I . 

Note: If a matrix or list is too large to display in its entirety, ellipses (...) are 
displayed in the last column, but the matrix or list cannot be scrolled. To scroll, 
use Pause value. 
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DispGraph 

DispGraph (display graph) displays the current graph. If Pause is 
encountered after DispGraph, the program halts temporarily so you can 
examine the screen. Press I enter I to resume execution. 

DispTable 

DispTable (display table) displays the current table. The program halts 
temporarily so you can examine the screen. Press I enter I to resume 
execution. 

Output( 

Output( displays text or value on the current home screen beginning at row 
(1 through 8) and column (1 through 16), overwriting any existing 
characters. 

Tip: You may want to precede Output( with cirHome. 

Expressions are evaluated and values are displayed according to the 
current mode settings. Matrices are displayed in entry format and wrap 
to the next line. » is not valid as text. 


OuX^uX^row,column,"text") 
0\iX\)UX{row,column,value) 
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Program 


Output 

PROGRAM:OUTPUT 
: 3+5-^B 
:ClnHone 

:Outputt5,4,"AMS 
UER:" 


ANSWER: 8 

:0utputt5,12, 




For Output( on a Horiz split screen, the maximum value for row is 4. 

getKey 

getKey returns a number corresponding to the last key pressed, 
according to the key code diagram below. If no key has been pressed, 
getKey returns 0. Use getKey inside loops to transfer control, for 
example, when creating video games. 

Output 

prgpiGETKEV 

41 

42 

43 
105 

Done 

Note: MME, [APPS] , IPRGML and 
I ENTER I were pressed during 
program execution. 

Note: You can press [M] at any time during execution to break the program. 


Program 


PROGRAM:GETKEV 
:Uhile 1 
: getKey-^K 
:While K=0 
: getKey-^K 
:End 
:Disp K 
:If K=105 
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TI-83 Plus Key Code Diagram 


rm rm rm rm rr^ 

I 21 I r~22 


25 


31 


32 


I 41 I I 42 


[Zl] [Jl 


I 61 I I 62 


Zl] [IZ 


81 I I 82 


91 I I 92 


J QZ 


23 


33 


24 


26 


34 


[HJ [JB [IB 
IZDCIillZZ] 


I 83 I I 84 I fsi 
I 93 I I 94 I 
|103 I I 104 I 


105 


CIrHome, CIrTable 

CIrHome (clear home screen) clears the home screen during program 
execution. 

CIrTable (clear table) clears the values in the table during program 
execution. 
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GetCalc( 

GetCalc( gets the contents of variable on another TI-83 Plus and stores it 
to variable on the receiving TI-83 Plus, variable can be a real or complex 
number, list element, list name, matrix element, matrix name, string, 

Y= variable, graph database, or picture. 

GetCalc(varia/7/e) 

Note: GetCaic{ does not work between TI-82 and TI-83 Plus calculators. 

Get(, Send( 

Get( gets data from the CBL 2/CBL or GBR and stores it to variable on the 
receiving TI-83 Plus, variable can be a real number, list element, list 
name, matrix element, matrix name, string, Y= variable, graph database, 
or picture. 


Get{variable) 

Note: If you transfer a program that references the Get( command to the 
TI-83 Plus from a TI-82, the TI-83 Plus will interpret it as the Get( described 
above. Use GetCaic( to get data from another TI-83 Plus. 

Send( sends the contents of variable to the CBL 2/CBL or CBR. You 
cannot use it to send to another TI-83 Plus, variable can be a real 
number, list element, list name, matrix element, matrix name, string, 

Y= variable, graph database, or picture, variable can be a list of elements. 
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Send(vanaZ?/e) 


PROGRAMiGETSOUHD 
: Send<{13, .00025, 
99,1,0,0,0,0, 

:GettLi> 

:GettL2> 


Note: This program gets sound 
data and time in seconds from 
CBL 2/CBL. 


Note: You can access Get(, Send(, and GetCaic( from the catalog to execute 
them from the home screen (Chapter 15). 
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Calling Other Programs as Subroutines 


Calling a Program from Another Program 

On the TI-83 Plus, any stored program can be called from another 
program as a subroutine. Enter the name of the program to use as a 
subroutine on a line by itself. 

You can enter a program name on a command line in either of two ways. 

• Press IPRGMI 0 to display the prgm exec menu and select the name of 
the program prgmname is pasted to the current cursor location on a 
command line. 

• Select prgm from the prgm ctl menu, and then enter the program 
name. 


prgmname 

When prgmname is encountered during execution, the next command that 
the program executes is the first command in the second program. It 
returns to the subsequent command in the first program when it 
encounters either Return or the implied Return at the end of the second 
program. 
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Program 


Output 


PROGRAM:VOLCVL 


pngpiVOLCVL 

:Input 


0=4 

: Input "H=",H 


H=5 

ipr-gpiRRERCIR 


G2.83185307 

: R+H-^U 
:Disp V 


Done 


Subroutine I t 


PROGRAM:RRERC IR 
: D^2-^R 
: ji+R^-^R 
:Return 


Notes about Calling Programs 

Variables are global. 

label used with Goto and Lbl is local to the program where it is located. 
label in one program is not recognized by another program. You cannot 
use Goto to branch to a label in another program. 

Return exits a subroutine and returns to the calling program, even if it is 
encountered within nested loops. 
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Running an Assembly Language Program 


You can run programs written for the TI-83 Plus in assembly language. 
Typically, assembly language programs run much faster and provide 
greater control than than the keystroke programs that you write with the 
built-in program editor. 

Note: Because an assembly langauge program has greater control over the 
calculator, if your assembly language program has error(s), it may cause your 
calculator to reset and lose all data, programs, and applications stored in 
memory. 

When you download an assembly language program, it is stored among 
the other programs as a prgm menu item. You can: 

• Transmit it using the TI-83 Plus communication link (Chapter 19). 

• Delete it using the mem mgmt del screen (Chapter 18). 

To run an assembly Program, the syntax is: ksm{assemblyprgmname) 

If you write an assembly language program, use the two instructions below 
from the catalog to identify and compile the program. 
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Instructions 

Comments 

AsmComp(prgmA5Mi, 

prgmASMl) 

Compiles an assembly language program written in 
ASCII and stores the hex version 

AsmPrgm 

Identifies an assembly language program; must be 
entered as the first line of an assembly language 
program 


To compile an assembly program that you have written: 

1. Follow the steps for writing a program (16-4) but be sure to include 
AsmPrgm as the first line of your program. 

2. From the home screen, press [M] [catalog] and then select AsmComp( 
to paste it to the screen 

3. Press IPRGMI to display the prgm exec menu. 

4. Select the program you want to compile. It will be pasted to the home 
screen. 

5. Press □ and then select prgm from the catalog 

6. Key in the name you have chosen for the output program. 

Note: This name must be unique — not a copy of an existing program 
name. 
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7. Press Q] to complete the sequence. 

The sequence of the arguments should be as follows: 
AsmComp(/7rgmA5Mi, prgmASMl) 

8. Press I enter I to compile your program and generate the output 
program. 
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Chapter 17\ 
Activities 


The Quadratic Formula 

Entering a Calculation 

Use the quadratic formula to solve the quadratic equations 3X^ + 5X + 2 = 0 and 

2X2 - X + 3 = 0. Begin with the equation 3X2 + 5X + 2 = 0. 

1. Press 3 IST0»| lALPHAl [a] (above ImathI ) to store 
the coefficient of the term. 

2. Press IalphaI [: ] (above □). The colon allows 
you to enter more than one instruction on a line. 

3. Press 5 IST0»| IalphaI [b] (above IappsI ) to store 
the coefficient of the X term. Press IalphaI [: ] to 
enter a new instruction on the same line. Press 
2 |ST0»| IALPHAI [c] (above IPRGMI ) to Store the 
constant. 
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4. Press I enter I to store the values to the variables 
A, B, and C. 

The last value you stored is shown on the right 
side of the display. The cursor moves to the 
next line, ready for your next entry. 

5. Press □ O Ialphai [b] [+] [M] M Ialphai [b] 

□ 4 IALPHAI [a] ialphai [c] [T] Q] □ [T] 2 IALPHAI [a] 
Q] to enter the expression for one of the 
solutions for the quadratic formula, 

-b±^Jb^-4ac 

2a 

6. Press I enter I to find one solution for the 
equation 3X2 + 5X + 2 = 0. 

The answer is shown on the right side of the 
display. The cursor moves to the next line, 
ready for you to enter the next expression. 


3-^R:5-^B:2-^C 

2 


t -B+T<B2-4nC> 
2R>I 


t -B+T<B2-4RC> 

2R> 

-.6666666667 
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The Quadratic Formula 


Converting to a Fraction 

You can show the solution as a fraction. 


1. Press [maTh] to display the math menu. 


HUM CPX PRB 
■rac 


: ►Dec 
3:5 

4: 

S" ^ r 

sifMint 

74fMaxt 


2. Press 1 to select 1 >Frac from the math menu. 

When you press 1, Ans^Frac is displayed on the 
home screen. Ans is a variable that contains the 
last calculated answer. 


t -B+-r<B2-4nc> 

2R> 

-.6666666667 

Rns^FracI 


3. Press I enter I to convert the result to a fraction. 


t -B+T<B2-4RC> 

2R> 

-.6666666667 

Rns^Frac 

-2x3 
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To save keystrokes, you can recall the last expression you entered, and 
then edit it for a new calculation. 


4. Press [M] [entry] (above IenterI ) to recall the 
fraction conversion entry, and then press \M\ 
[entry] again to recall the quadratic-formula 
expression, 

-b+^b^-4ac 

2a 

5. Press 0 to move the cursor onto the + sign in 
the formula. Press □ to edit the quadratic- 
formula expression to become: 

-b-^jb'2-4ac 

2a 

6. Press I enter I to find the other solution for the 
quadratic equation 3X2 + 5X + 2 = 0. 


t -B+T<B2-4nC> 

2R> 

-.6666666667 

Rns^Frac 

-2.^3 

(-B+T^B^-4RC>>/( 
2R>I 


2R> 

-.6666666667 

Rns^Frac 

-2.^3 

< -B-TCBS-4RC>>/< 
2R> 

-1 
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The Quadratic Formula 


Displaying Complex Results 


Now solve the equation 2X2 - X + 3 = 0. When you set a+b/ complex 
number mode, the TI-83 Plus displays complex results. 

1. Press [MODE] 0 0 S S S S (6 times), and 
then press 0 to position the cursor over a+b/. 

Press I ENTER I to select a+b/ complex-number 
mode. 



2. Press [Ml [Quit] (above I mode I ) to return to the 
home screen, and then press ICLEARI to clear it. 

3. Press 2 [sT^ Ialphai [a] Ialphai [: ] O 1 [sTo^ 
lALPHAl [b] ialphai [ : ] 3 [STO^ IALPHAI [c] I ENTER I . 



The coefficient of the X2 term, the coefficient of 
the X term, and the constant for the new 
equation are stored to A, B, and C, respectively. 
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4. Press [M] [entry] to recall the store instruction, 
and then press [Ml [entry] again to recall the 
quadratic-formula expression, 

-b-^b^-Aac 

2a 


5. Press I enter I to find one solution for the 
equation 2X2 - x -i- 3 = 0. 


6. Press Ml [entry] repeatedly until this quadratic- 
formula expression is displayed: 

-b+^b^-4ac 
2a 

7. Press I enter I to find the other solution for the 
quadratic equation: 2X2 - x -i- 3 = 0. 

Note: An alternative for solving equations for real numbers is to use the built-in 
Equation Solver (Chapter 2). 


2-^n: 

3 

t -B-T<B2-4nC> 
2R>I 


2-^R: -l-^B:3->-C 

3 

(-B-T^B^-4RC>>/( 
2R> 

.25-1. 19S957SSU 

■ 


3 

t -B-T<B2-4RC> 

2R> 

.25-1. 19S957SSU 
t -B+T<B2-4RC> 

2R> 

.25+1. 19S957SSU 

■ 
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Box with Lid 


Defining a Function 

Take a 20 cm x 25 cm. sheet of paper and cut X x X squares from two 
corners. Cut X x 12.5 cm rectangles from the other two corners as 
shown in the diagram below. Fold the paper into a box with a lid. What 
value of X would give your box the maximum volume V? Use the table 
and graphs to determine the solution. 


Begin by defining a function that describes the 
volume of the box. 

From the diagram: 2X + A = 20 

2X + 2B = 25 
V = A*B*X 

Substituting: V = (20 - 2X) (25/2 - X) X 


X 



A 


I 

I 

I 

I 

I 

I 

I 

X 

B X 

B 


25 


1. Press [Y=] to display the Y= editor, which is 
where you define functions for tables and 
graphing. 


Pl^tl Pl*t2 

W£ = 

Ws = 

Wh = 

We = 

Wfi = 
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2. Press [0 20 □ 2 \x,ie,n\ Q] [0 25 E] 2 □ \x,ie,n\ 
Q] |x,T,e,/7| I ENTER I to define the volume function 
as Yi in terms of X. 

|x,T,e,/7| lets you enter X quickly, without having 
to press lALF'HAl . The highlighted = sign indicates 
that Yi is selected. 


Pl^tl Pl*t2 

WiBt20-2X>t 25.^2 

Ws = 

Wh = 

We = 

Wfi = 


Box with Lid 


Defining a Tabie of Vaiues 


The table feature of the TI-83 Plus displays numeric information about a 
function. You can use a table of values from the function you just defined 
to estimate an answer to the problem. 


1. Press [Ml [tblset] (above IwindowI ) to display the 

TABLE SETUP menu. 

2. Press I enter I to accept TblStart=0. 

3. Press 1 1 enter I to define the table increment 
ATbl=1. Leave Indpnt: Auto and Depend: Auto so 
that the table will be generated automatically. 


TABLE SETUP 
TblStart=0 
iTbl=l 
Indpnt: 
Depend: 


Ask 

Ask 
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4. Press [M] [table] (above IgraphI ) to display the 
table. 

Notice that the maximum value for Yi (box’s 
volume) occurs when X is about 4, between 3 
and 5. 


X 

Vi 



0 


1 

EO? 


i 



3 

333 


H 

HOB 


£ 



G 



^ _1 


5. Press and hold 0 to scroll the table until a 
negative result for Yi is displayed. 

Notice that the maximum length of X for this 
problem occurs where the sign of Yi (box’s 
volume) changes from positive to negative, 
between 10 and ii. 


X 

Vi 


G 

7 

B 

3 

10 

£51 

IHH 

G5 

0 

■55 

■£H 


mi _ 1 


6. Press [M] [tblset]. 

Notice that TbIStart has changed to 6 to reflect 
the first line of the table as it was last displayed. 
(In step 5, the first value of X displayed in the 
table is 6.) 


TABLE SETUP 
TblStart=6 

iTbl = l_ 

Indpnt: 
Depend: 


Ask 

Ask 
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Box with Lid 


Zooming In on the Table 


You can adjust the way a table is displayed to get more information 
about a defined function. With smaller values for ATbl, you can zoom in 
on the table. 


1 . Press 3 1 ENTER I to set TbIStart. Press □ 1 I enter I 
to set ATbl. 

This adjusts the table setup to get a more 
accurate estimate of X for maximum volume Yi. 


TABLE SETUP 
TblStart=3 

iTbl=.1 _ 

Indpnt: 
Depend: 


Ask 

Ask 


2. Press [2^ [table]. 

3. Press 0 and 0 to scroll the table. 

Notice that the maximum value for Yi is 410.26, 
which occurs at X=3.7. Therefore, the maximum 
occurs where 3.6<X<3.8. 


X 

Vi 



HlO.ll 


3 .? 

H10.3G 



HOB.BH 



HOB.19 


H 

HOB 



HOB.^9 

HOH.^B 


X=4.2 
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4. Press [M] [tblset]. Press 3 □ 6 1 enter I to set 
TbIStart. Press □ 01 1 enter I to set ATbl. 


5. Press [M] [table], and then press 0 and 0 to 
scroll the table. 

Four equivalent maximum values are shown, 
410.26 at X=3.67, 3.68, 3.69, and 3.70. 


TABLE SETUP 
TblStart=3.6 
iTbl=.01 
Indpnt: 
Depend: 


Ask 

Ask 


X 

Vi 



HIO.EE 


5.G? 

HIO.ZG 


^.GB 

HIO.ZG 



H10.£G 


5.? 

HIO.ZG 



HIO.EE 

H10.E5 


|X=3.72 1 


6. Press 0 or 0 to move the cursor to 3.67. Press 
0 to move the cursor into the Yi column. 

The value of Yi at x=3.67 is displayed on the 
bottom line in full precision as 410.261226. 


X 

Vi 


^.GG 



5.G? 



^.GB 

H10.5G 


^.G9 

H10.5G 


5.? 

H10.5G 


5.71 

H10.7E 


5.75 

H10.E5 


|Vi=410.261226 1 
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7. Press 0 to display the other maximum. 


The value of Yi at X=3.68 in full precision is 
410.264064, at X=3.69 is 410.262318 and at X=3.7 
is 410.256. 


X 

Vi 


5.G? 

^.GB 

3.G9 

5.? 

5.?1 

HIO.EE 


LTVIRn 

HIO.SG 

HIO.ZG 

HIO.EE 

H10.E5 

Vi=410.264064 


The maximum volume of the box would occur at 
3.68 if you could measure and cut the paper at 
.01-centimeter increments. 


Box with Lid 


Setting the Viewing Window 

You also can use the graphing features of the TI-83 Pius to find the 
maximum value of a previously defined function. When the graph is 
activated, the viewing window defines the displayed portion of the 
coordinate plane. The values of the window variables determine the size 
of the viewing window. 

1. Press iwiNDOWl to display the window editor, 
where you can view and edit the values of the 
window variables. 


UIHDOU 
XMin= -10 
Xnax=10 
Xscl=l 
VMin= -10 
Vnax=10 
Vscl=l 
Xres=l 
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The standard window variables define the 
viewing window as shown. Xmin, Xmax, Ymin, 
and Ymax define the boundaries of the display. 
Xsci and Ysci define the distance between tick 
marks on the X and Y axes. Xres controls 
resolution. 



Ymax 

Xmin 

Xsci 

1 1 

Ymin 

Xmax ^ 

Z YscI 


2. Press 0 1 enter I to define Xmin. 

3. Press 20 [T| 2 to define Xmax using an 
expression. 


WINDOW 
XMin=0 
Xnax=20/2I 
Xscl=l 
VMin= -10 
Vnax=10 
Vscl=l 
Xres=l 


4. Press I enter I . The expression is evaluated, and 
10 is stored in Xmax. Press I enter I to accept XscI 
as 1. 

5. Press 0 Imm 500 Imm lOO I enter 1 1 1 enter i to 
define the remaining window variables. 


WINDOW 

XMin=0 

Xnax=10 

Xscl=l 

VMin=0 

Vnax=500 

Vscl=100 

Xres=l 
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Box with Lid 


Displaying and Tracing the Graph 


Now that you have defined the function to be graphed and the window in 
which to graph it, you can display and explore the graph. You can trace 
along a function using the trace feature. 


1. Press IGRAPHI to graph the selected function in 
the viewing window. 

The graph of Yi=(20-2X)(25/2-X)X is displayed. 



2. Press H to activate the free-moving graph 
cursor. 

The X and Y coordinate values for the position 
of the graph cursor are displayed on the bottom 
line. 
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3. Press 0, 0, 0, and 0 to move the free- 
moving cursor to the apparent maximum of the 
function. 

As you move the cursor, the X and Y coordinate 
values are updated continually. 



4. Press ItraceI . The trace cursor is displayed on 
the Yi function. 

The function that you are tracing is displayed in 
the top-left corner. 



5. Press 0 and 0 to trace along Yi, one X dot at 
a time, evaluating Yi at each X. 


You also can enter your estimate for the 
maximum value of X. 

6. Press 3 0 8. When you press a number key 
while in trace, the X= prompt is displayed in the 
bottom-left corner. 
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7. Press [OTERl . 

The trace cursor jumps to the point on the Yi 
function evaluated at x=3.8. 


8. Press 0 and 0 until you are on the maximum 
Y value. 

This is the maximum of Yi(X) for the X pixel 
values. The actual, precise maximum may lie 
between pixel values. 

Box with Lid 

Zooming In on the Graph 

To help identify maximums, minimums, roots, and intersections of 
functions, you can magnify the viewing window at a specific location 
using the zoom instructions. 



V1=(20-2K)(2Ei'2-KJK 



..V=H10.22SH1 . 
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1. Press IZOOMI to display the zoom menu. 

This menu is a typical TI-83 Plus menu. To 
select an item, you can either press the number 
or letter next to the item, or you can press 0 
until the item number or letter is highlighted, 
and then press I enter I . 


MEMORV 
ox 

:Zoopi In 
3:Zoom Out 
4:ZDecinal 
5:ZS^uane 
6:ZStandand 
74ZTnig 


2. Press 2 to select 2:Zoom In. 


The graph is displayed again. The cursor has 
changed to indicate that you are using a zoom 
instruction. 



3. With the cursor near the maximum value of the 
function, press I enter I . 

The new viewing window is displayed. Both 
Xmax-Xmin and Ymax-Ymin have been 
adjusted by factors of 4, the default values for 
the zoom factors. 



V=H11.23052 
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4. Press IWINDOWI to display the new window 
settings. 


WIHDOU 

Xpiin=2.4734042... 
Xpiax=4.9734042... 
Xscl=l 

Vpiin=348.79032... 
Vpiax=473.79032... 
Vscl=100 
Xres=l 


Box with Lid 


Finding the Caicuiated Maximum 

You can use a calculate menu operation to calculate a local maximum 
of a function. 


1. Press [Ml [calc] (above ItraceD to display the 
CALCULATE menu. Press 4 to select 4:maximum. 

The graph is displayed again with a Left Bound? 
prompt. 


V1=CE0-EK)CEE.^E-K5K 



LtftEound? 

K=5.?E5H0H5 V=H10.EE5H1 
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2. Press 0 to trace along the curve to a point to 
the left of the maximum, and then press I enter I . 

A ► at the top of the screen indicates the 
selected bound. 

A Right Bound? prompt is displayed. 

3. Press 0 to trace along the curve to a point to 
the right of the maximum, and then press 

I ENTER I . 

A ◄ at the top of the screen indicates the 
selected bound. 

A Guess? prompt is displayed. 

4. Press 0 to trace to a point near the maximum, 
and then press I enter I . 


V1=CE0-EK)CEE.^E-K5K 

¥■ 



RidhtEound? 

V=H0G.?BHBG 


V1=CE0-EK)CEE.^E-K5K 

¥■ i 



■]U455? 

K=H.0B91HB9 V=H0B.9^£1B 
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Or, press 3 □ 8, and then press I enter I to enter 
a guess for the maximum. 

When you press a number key in trace, the X= 
prompt is displayed in the bottom-left corner. 


V1=CE0-EK)CEE.^E-K5K 



■]U455? 

X=3.SI 


Notice how the values for the calculated 
maximum compare with the maximums found 
with the free-moving cursor, the trace cursor, 
and the table. 

Note: In steps 2 and 3 above, you can enter values 
directly for Left Bound and Right Bound, in the same 
way as described in step 4. 
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Comparing Test Results Using Box Plots 


Problem 

An experiment found a significant difference between boys and girls 
pertaining to their ability to identify objects held in their left hands, which 
are controlled by the right side of their brains, versus their right hands, 
which are controlled by the left side of their brains. The Tl Graphics team 
conducted a similar test for adult men and women. 

The test involved 30 small objects, which participants were not allowed to 
see. First, they held 15 of the objects one by one in their left hands and 
guessed what they were. Then they held the other 15 objects one by one 
in their right hands and guessed what they were. Use box plots to 
compare visually the correct-guess data from this table. 


Correct Guesses 


Women 

Left 

Women 

Right 

Men 

Left 

Men 

Right 

8 

4 

7 

12 

9 

1 

8 

6 

12 

8 

7 

12 

11 

12 

5 

12 

10 

11 

7 

7 

8 

11 

8 

11 
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Women 

Left 

Women 

Right 

Men 

Left 

Men 

Right 

12 

13 

11 

12 

7 

12 

4 

8 

9 

11 

10 

12 

11 

12 

14 

11 



13 

9 



5 

9 


Procedure 

1 . Press ISTATI 5 to select 5:SetUpEditor. Enter list names WLEFT, 

WRGHT, MLEFT, and MRGHT, separated by commas. Press I enter I . 
The stat list editor now contains only these four lists. 

2. Press ISTAT1 1 to select 1 :Edit. 

3. Enter into WLEFT the number of correct guesses each woman made 
using her left hand (women Left). Press [►] to move to WRGHT and enter 
the number of correct guesses each woman made using her right hand 

(Women Right). 

4. Likewise, enter each man’s correct guesses in MLEFT (Men Left) and 
MRGHT (Men Right). 
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5. Press [M] [stat plot]. Select i:Ploti. Turn on plot 1; define it as a 
modified box plot that uses WLEFT. Move the cursor to the top line 
and select Plot2. Turn on plot 2; define it as a modified box plot that 
uses WRGHT. 

6. Press [y=]. Turn off all functions. 

7. Press IWINDOWI . Set Xscl=l and Yscl=0. Press IZOOMI 9 to select 
9:ZoomStat. This adjusts the viewing window and displays the box 
plots for the women’s results. 


■*— Women’s left-hand data 
■*— Women’s right-hand data 


Use 0 and 0 to examine minX, Qi, Med, Qs, and maxX for each plot. 
Notice the outlier to the women’s right-hand data. What is the median 
for the left hand? For the right hand? With which hand were the 
women more accurate guessers, according to the box plots? 

9. Examine the men’s results. Redefine plot 1 to use MLEFT, redefine 
plot 2 to use MRGHT. Press ItraceI . 


8. Press [trMeI . 


P1:HLEFT ^_| 

□ 1 

+ 

U 

h 
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PliMLEFT - 




■- 

0.. 



■*— Men’s left-hand data 
■*— Men’s right-hand data 


Press 0 and 0 to examine minX, Qi, Med, Qs, and maxX for each 
plot. What difference do you see between the plots? 

10. Compare the left-hand results. Redefine plot 1 to use WLEFT, 

redefine plot 2 to use MLEFT, and then press ItraceI to examine minX, 
Qi, Med, Q3, and maxX for each plot. Who were the better left-hand 
guessers, men or women? 

11 .Compare the right-hand results. Define plot 1 to use WRGHT, define plot 
2 to use MRGHT, and then press ItraceI to examine minX, Qi, Med, Qs, 
and maxX for each plot. Who were the better right-hand guessers? 

In the original experiment boys did not guess as well with right hands, 
while girls guessed equally well with either hand. This is not what our 
box plots show for adults. Do you think that this is because adults 
have learned to adapt or because our sample was not large enough? 
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Graphing Piecewise Functions 


Problem 

The fine for speeding on a road with a speed limit of 45 kilometers per 
hour (kph) is 50; plus 5 for each kph from 46 to 55 kph; plus 10 for each 
kph from 56 to 65 kph; plus 20 for each kph from 66 kph and above. 
Graph the piecewise function that describes the cost of the ticket. 

The fine (Y) as a function of kilometers per hour (X) is; 

Y = 0 0<X<45 

Y = 50 + 5 (X - 45) 45 < X < 55 

Y = 50 + 5+ 10 + 10 (X- 55) 55 < X < 65 

Y = 50 + 5+ 10 + 10+ 10 + 20 (X- 65) 65 < X 

Procedure 

1 . Press I MODE I . Select Func and the default settings. 

2. Press [y=]. Turn off all functions and stat plots. Enter the Y= function to 
describe the fine. Use the test menu operations to define the 
piecewise function. Set the graph style for Yi to (dot). 
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Pl^tl Pl*t2 Pl^tS 

■■.ViBt50+5tX-45>> 
t45<X>tX<55> + a0 
0+10tX-55>>t55<X 
><X<65>+<200+20< 
X-65>>t65<X>l 
W2 = 


3. Press IWINDOWI and set Xmin=-2, Xscl=lO, Ymin=-5, and Yscl=lO. Ignore 
Xmax and Ymax; they are set by AX and AY in step 4. 

4. Press \M\ [QUIT] to return to the home screen. Store 1 to AX, and then 
store 5 to AY. AX and ay are on the vars window x/y secondary menu. 
AX and AY specify the horizontal and vertical distance between the 
centers of adjacent pixels. Integer values for ax and ay produce nice 
values for tracing. 

5. Press ItraceI to plot the function. At what speed does the ticket 
exceed 250? 


V1=CE0+ECK-HE))CHE<K)CKi_ 
E X 

i / 

K=fiB -—.—^V=2fi0 -—.—> 
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Graphing Inequalities 


Problem 

Graph the inequality 0.4X3 - 3X + 5 < 0.2X + 4. Use the test menu 
operations to explore the values of X where the inequality is true and 
where it is false. 

Procedure 

1 . Press I MODE I . Select Dot, Simul, and the default settings. Setting Dot 
mode changes all graph style icons to (dot) in the Y= editor. 

2. Press [y=]. Turn off all functions and stat plots. Enter the left side of the 
inequality as Y4 and the right side as Ys. 

■■.VhB.4X'^3-3X+5 

■■.VeB.2X+4I 

■■.v?= 


3. Enter the statement of the inequality as Ye. This function evaluates to 
1 if true or 0 if false. 


■■.VhB.4X'^3-3X+5 

■■.VeB.2X+4 

■■.VfiBVH<VEl 

■■.v?= 
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4. Press IZOOMI 6 to graph the inequality in the standard window. 

5. Press ItraceI 0 0 to move to Ye. Then press 0 and 0 to trace the 
inequality, observing the value of Y. 


Vfi=VH<VE 



V=1 


6. Press [0. Turn off Y4, Ye, and Ye. Enter equations to graph only the 
inequality. 


■■.Vh = .4X'^3-3X+5 
■■.Ve = .2X+4 
■■.Vfi=VH<VE 
■■.V?BVfi+VH 
■■■VBBVfi+VE 


7. Press ItraceI . Notice that the values of Y7 and Ye are zero where the 
inequality is false. 


V?=Vfi+VH 


K=-l.HB93fiE 

v=o 


VB=Vfi+VE 


K=-l.HBB3fiE 

v=o 
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Solving a System of Nonlinear Equations 


Problem 

Using a graph, solve the equation - 2X = 2cos(X). Stated another 
way, solve the system of two equations and two unknowns: Y = X^-2X 
and Y = 2cos(X). Use zoom factors to control the decimal places 
displayed on the graph. 

Procedure 

1. Press I MODE I . Select the default mode settings. Press [y=]. Turn off all 
functions and stat plots. Enter the functions. 

WnB2costX>l 


2. Press IZOOMI 4 to select 4:ZDecimal. The display shows that two 
solutions may exist (points where the two functions appear to 
intersect). 
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3. Press IZOOMI [T] 4 to select 4:SetFactors from the zoom memory menu. 
Set XFact=lO and YFact=lO. 

4. Press izoOMi 2 to select 2:Zoom In. Use 0, 0, 0, and 0 to move the 
free-moving cursor onto the apparent intersection of the functions on 
the right side of the display. As you move the cursor, notice that the X 
and Y values have one decimal place. 

5. Press I enter I to zoom in. Move the cursor over the intersection. As 
you move the cursor, notice that now the X and Y values have two 
decimal places. 

6. Press I enter I to zoom in again. Move the free-moving cursor onto a 
point exactly on the intersection. Notice the number of decimal 
places. 

7. Press [20 [calc] 5 to select 5:intersect. Press I enter I to select the first 
curve and I enter I to select the second curve. To guess, move the 
trace cursor near the intersection. Press I enter I . What are the 
coordinates of the intersection point? 

8. Press IZOOMI 4 to select 4:ZDecimal to redisplay the original graph. 

9. Press IZOOMI . Select 2:Zoom In and repeat steps 4 through 8 to explore 
the apparent function intersection on the left side of the display. 


TI-83 Plus 


Activities 


569 




Using a Program to Create the Sierpinski 
Triangle 


Setting up the Program 

This program creates a drawing of a famous fractal, the Sierpinski 
Triangle, and stores the drawing to a picture. To begin, press IPRGMI H [T] 
1. Name the program SIERPINS, and then press I enter I . The program 
editor is displayed. 


Program 

PROGRAM:SIERPINS 
:FnOff :ClrDraw 
:PIotsOff 
:AxesOff 
: 0>Xmi n ; l->Xniax 
: OYmi n ; l->Ymax 
: rand->X: rand>Y 
:For(K,1,3000) 

: rand->N 
: If N<l/3 
: Then 
: .5X>X 
: .5Y>Y 
: End 


^ Set viewing window. 

^ Beginning of For group. 
- If/Then group 
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If 1/3<N and N<2/3 
Then 

.5(.5+X)>X 

.5(1+Y)>Y 

End 

If 2/3<N 
Then 

.5(1+X)>X 

.5Y>Y 

End 

Pt-On(X,Y) 

End 

StorePic 6 


If/Then group. 


If/Then group. 

Draw point. 

End of For group 
Store picture. 


After you execute the program above, you can recall and display the 
picture with the instruction RecallPic 6. 
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Graphing Cobweb Attractors 


Problem 

Using Web format, you can identify points with attracting and repelling 
behavior in sequence graphing. 

Procedure 

1. Press I MODE I . Select Seq and the default mode settings. Press [Ml 
[format]. Select Web format and the default format settings. 

2. Press [y=]. Clear all functions and turn off all stat plots. Enter the 
sequence that corresponds to the expression Y = K X(1 -X). 

u(n)=Ku(n-1)(1-u(n-1)) 

u(nMin)=.01 

3. Press [Ml [QUIT] to return to the home screen, and then store 2.9 to K. 

4. Press IWINDOWI . Set the window variables. 

nMin=0 Xmin=0 Ymin=-.26 

nMax=10 Xmax=1 Ymax=1.1 

PlotStart=1 Xscl=1 Yscl=1 

PlotStep=1 
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5. Press [trace I to display the graph, and then press [T] to trace the 
cobweb. This is a cobweb with one attractor. 



6. Change K to 3.44 and trace the graph to show a cobweb with two 
attractors. 

7. Change K to 3.54 and trace the graph to show a cobweb with four 
attractors. 
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Using a Program to Guess the Coefficients 


Setting Up the Program 

This program graphs the function A sin(BX) with random integer 
coefficients between 1 and 10. Try to guess the coefficients and graph 
your guess as C sin(DX). The program continues until your guess is 
correct. 


Program 

PROGRAM:GUESS 
:PlotsOff :Func 
:FnOff :Radian 
:ClrHome 
: "Asin(BX)">Yl 
:"Csin(DX)">Y2 
:GraphStyle(1,1) 

:GraphStyle(2,5) 

:FnOff 2 

:rand Int(1,10 )>A 
: rand Int (1,10)>B 
:0>C:0>D 
:-27f>Xnii n 
: 27i>Xniax 
:7i/2->Xsc1 
:-10>Ynii n 
: 10->Ymax 


Ih Define equations. 

Ih Set line and path graph styles. 



Initialize coefficients. 


“ Set viewing window. 
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l>Yscl 
DispGraph 
Pause 
FnOn 2 
Lbl Z 

Prompt C,D 

DispGraph 
Pause 
If C=A 

Text(l,l,"C IS OK") 

If CM 

Text(l,l,"C IS WRONG") 
If D=B 

Text(l,50,"D IS OK") 

If 

Text(l,50,"D IS WRONG") 

DispGraph 

Pause 

If C=A and D=B 

Stop 

Goto Z 




Display graph. 


Prompt for guess. 
Ih Display graph. 

- Display results. 


> 

} 


Display graph. 

Quit if guesses are correct. 
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Graphing the Unit Circle and Trigonometric 
Curves 


Problem 

Using parametric graphing mode, graph the unit circle and the sine curve 
to show the relationship between them. 

Any function that can be plotted in Func mode can be plotted in Par mode 
by defining the X component as T and the Y component as F(T). 

Procedure 

1 . Press I MODE I . Select Par, Simul, and the default settings. 

2. Press IWINDOWI . Set the viewing window. 

Tmin=0 Xmin=-2 Ymin=-3 

Tmax=27r Xmax=7.4 Ymax=3 

Tstep=.1 Xscl=7r/2 Yscl=1 

3. Press [y=]. Turn off all functions and stat plots. Enter the expressions 
to define the unit circle centered on (0,0). 
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Pl^tl Pl*t2 Pl^tS 

^XiTBcostT> 

ViiBsind) 

^XetBT 

VEiBsintT^ 


4. Enter the expressions to define the sine curve. 


Pl^tl Pl*t2 Pl^tS 

^XiTBcostT> 

ViiBsind) 

^XetBT 

VEiBsintT^ 


5. Press ItraceI . As the graph is plotting, you may press I enter I to pause 
and I ENTER I again to resume graphing as you watch the sine function 
“unwrap” from the unit circle. 


K1t=c< 

.r 

>stT) VlT=sina) 

T=0 

K=1 

j- Viy 

v=o 


Note: You can generalize the unwrapping. Replace sin(T) in Y 2 T with any other 
trig function to unwrap that function. 
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Finding the Area between Curves 


Problem 

Find the area of the region bounded by 

f(x) = 300x/(x2 + 625) 
g(x)= 3cos(.1x) 

X = 75 

Procedure 

1. Press I MODE I . Select the default mode settings. 

2. Press IWINDOWI . Set the viewing window. 

Xmin=0 Ymin=-5 

Xmax=100 Ymax=10 

Xscl=10 Yscl=1 

Xres=1 

3. Press [y=]. Turn off all functions and stat plots. Enter the upper and 
lower functions. 

Y1=300X/(X2+625) 

Y2=3cos(.1X) 
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4. Press [M] [calc] 5 to select 5:lntersect. The graph is displayed. Select 
a first curve, second curve, and guess for the intersection toward the 
left side of the display. The solution is displayed, and the value of X at 
the intersection, which is the lower limit of the integral, is stored in 
Ans and X. 

5. Press \M\ [QUIT] to go to the home screen. Press \M\ [draw] 7 and use 
Shade( to see the area graphically. 


Shade(Y2,Yi, Ans,75) 



6. Press [M] [QUIT] to return to the home screen. Enter the expression to 
evaluate the integral for the shaded region. 

fnlnt(Yl-Y2,X,Ans,75) 

The area is 325.839962. 
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Using Parametric Equations; Ferris Wheel 
Problem 


Problem 

Using two pairs of parametric equations, determine when two objects in 
motion are closest to each other in the same plane. 

A ferris wheel has a diameter (d) of 20 meters and is rotating 
counterclockwise at a rate (s) of one revolution every 12 seconds. The 
parametric equations below describe the location of a ferris wheel 
passenger at time T, where a is the angle of rotation, (0,0) is the bottom 
center of the ferris wheel, and (10,10) is the passenger’s location at the 
rightmost point, when T=0. 

X(T) = r cos a where a = 27rTs and r = d/2 

Y(T) = r + r sin a 

A person standing on the ground throws a ball to the ferris wheel 
passenger. The thrower’s arm is at the same height as the bottom of the 
ferris wheel, but 25 meters (b) to the right of the ferris wheel’s lowest point 
(25,0). The person throws the ball with velocity (vo) of 22 meters per 
second at an angle (0) of 66° from the horizontal. The parametric 
equations below describe the location of the ball at time T. 

X(T) = b - Tvo COS0 

Y(T) = Tvo sin0 - (g/2) T^ where g = 9.8 m/sec^ 
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Procedure 


1. Press I MODE I . Select Par, Simul, and the default settings. Simul 
(simultaneous) mode simulates the two objects in motion over time. 

2. Press IWINDOWI . Set the viewing window. 

Tmin=0 Xmin=-13 Ymin=0 

Tmax=12 Xmax=34 Ymax=31 

Tstep=.1 Xscl=10 Yscl=10 

3. Press [y=]. Turn off all functions and stat plots. Enter the expressions to 
define the path of the ferris wheel and the path of the ball. Set the 
graph style for X 2 T to ’5 (path). 

Pl^tl Pl*t2 

^XiTB10costjiT.^6> 

ViTB10+10sintjiT 

■0X2tB25-22Tcos(6 

V2TB22Tsint66'^> 


|-t:9.S.^2>T^_I 

Tip: Try setting the graph styles to X 1 T and 0 X 2 T, which simulates a chair on 
the ferris wheel and the ball flying through the air when you press IgraphI . 
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4. Press IGRAPHI to graph the equations. Watch closely as they are 
plotted. Notice that the ball and the ferris wheel passenger appear to 
be closest where the paths cross in the top-right quadrant of the ferris 
wheel. 



5. Press IWINDOWI . Change the viewing window to concentrate on this 
portion of the graph. 

Tmin=1 Xmin=0 Ymin=10 

Tmax=3 Xmax=23.5 Ymax=25.5 

Tstep=.03 Xscl=10 Yscl=10 

6. Press ItraceI . After the graph is plotted, press [T] to move near the 
point on the ferris wheel where the paths cross. Notice the values of 
X, Y, and T. 

|l{lT=10c*s('n'-VlT=10+10si- I 



T=2.H1 

V=lS.E2fifilE 
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7. Press 0 to move to the path of the ball. Notice the values of X and Y 
(T is unchanged). Notice where the cursor is located. This is the 
position of the ball when the ferris wheel passenger passes the 
intersection. Did the ball or the passenger reach the intersection first? 

|KEt=£E-EET_ VET=££Tsint_ I 



T=E.H1 

K=5.H5HB£5E 


You can use ItraceI to, in effect, take snapshots in time and explore 
the relative behavior of two objects in motion. 
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Demonstrating the Fundamental Theorem of 
Calculus 


Problem 1 

Using the functions fnlnt( and nDeriv( from the math menu to graph 
functions defined by integrals and derivatives demonstrates graphically 
that; 

F(x)= dt = ln(x), x>0 and that 

-'i 



Procedure 1 

1. Press I MODE I . Select the default settings. 

2. Press IWINDOWI . Set the viewing window. 

Xmin=.01 Ymin=-1.5 Xres=3 

Xmax=10 Ymax=2.5 

Xscl=1 Yscl=1 
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3. Press [y=]. Turn off all functions and stat plots. Enter the numerical 
integral of 1/T from 1 to X and the function ln(X). Set the graph style 
for Yi to ■■■■ (line) and Y 2 to -0 (path). 


Pl^tl Pl*t2 

WiBfnInta.^T,T, 

■oV2BlntX> 


4. Press ItraceI . Press 0, 0, 0, and 0 to compare the values of Yi 
and Y 2 . 


5. Press [0. Turn off Yi and Y 2 , and then enter the numerical derivative 
of the integral of 1/X and the function 1/X. Set the graph style for Ys 
to ■■■■ (line) and Y4 to 'S (thick). 


Pl^tl Pl*t2 Pl^tS 

Wi=fnInta.^T,T, 

1,X> 

■oV 2 = ln(X> 
WsBnDeriytVi ,X, 
X> 

NVhB1.^X 


6. Press ItraceI . Again, use the cursor keys to compare the values of the 
two graphed functions, Ys and Y4. 
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Problem 2 


Explore the functions defined by 

.X X X 

y = \^ t^dt, fidt, and t^dt. 

Procedure 2 

1. Press [Y=]. Turn off all functions and stat plots. Use a list to define 
these three functions simultaneously. Store the function in Ys. 


Plotl 

PlotE Plots 



■0V2 = 

lntX> 


riDerictVi, X, 

x> 


NVh = 

l.^X 

WEBfnlnttT^nT, t 

-2,0 

,2J,X> 


2. Press IZOOMI 6 to select 6:ZStandard. 

3. Press ItraceI . Notice that the functions appear identical, only shifted 
vertically by a constant. 
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4. Press [y=]. Enter the numerical derivative of Ys in Ye. 


Pl^tl Pl*t2 Pl^tS 

\Vs=riDeriytVi ? X? 
X> 

NVh = 1.^X 

WEBfnlnttT^nT, C 
-2,0,2J,X> 
WfiBnDeriytVEnX, 
X> 


5. Press ItraceI . Notice that although the three graphs defined by Ys are 
different, they share the same derivative. 


Vfi=nD4KivCVE^ 


r 

K=-1.91HB9H 

\=^.SSSB±?S 
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Computing Areas of Regular N-Sided 
Polygons 


Problem 


Use the equation solver to store a formula for the area of a regular 
N-sided polygon, and then solve for each variable, given the other 
variables. Explore the fact that the limiting case is the area of a circle, 
nr^. 


Consider the formula A = NB^ sin(7r/N) cos(7t:/N) for the area of a 
regular polygon with N sides of equal length and B distance from the 
center to a vertex. 



Procedure 

1 . Press I MATH I 0 to select 0:Solver from the math menu. Either the 
equation editor or the interactive solver editor is displayed. If the 
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interactive solver editor is displayed, press 0 to display the equation 
editor. 

2. Enter the formula as 0=A-NB2sin(7r / N)cos(7i: / N), and then press 
I ENTER I . The interactive solver editor is displayed. 

n =0 

H=0 

B=0 

bomd={;-lE99, 1 ... 


3. Enter N=4 and B=6 to find the area (A) of a square with a distance (B) 
from center to vertex of 6 centimeters. 

4. Press 0 0 to move the cursor onto A, and then press IalphaI [solve]. 
The solution for A is displayed on the interactive solver editor. 

R-HB2sintji.^HX..=0 
■ R=72.000000000... 

H=4 

B=6 

bomd=t-lE99,1... 

■left-rt=0 


5. Now solve for B for a given area with various number of sides. Enter 
A=200 and N=6. To find the distance B, move the cursor onto B, and 
then press IalphaI [solve]. 
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6. Enter N=8. To find the distance B, move the cursor onto B, and then 
press lALPHAl [solve]. Find B for N=9, and then for N=10. 

Find the area given B=6, and N=10,100,150,1000, and 10000. Compare 
your results with k6^ (the area of a circle with radius 6), which is 
approximately 113.097. 

7. Enter B=6. To find the area A, move the cursor onto A, and then press 
lALPHAl [solve]. Find A for N=10, then N=100, then N=150, then N=1000, 
and finally N=10000. Notice that as N gets large, the area A 
approaches 

Now graph the equation to see visually how the area changes as the 
number of sides gets large. 

8. Press I MODE I . Select the default mode settings. 

9. Press IWINOOWI . Set the viewing window. 

Xmin=0 Ymin=0 Xres=1 

Xmax=200 Ymax=150 

Xscl=10 Yscl=10 

10. Press [Y=]. Turn off all functions and stat plots. Enter the equation for 
the area. Use X in place of N. Set the graph styles as shown. 
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Pl^tl Pl*t2 Pl^tS 

ost Ji.^X> 
■oVeBjiB^ 

Wh = 

We = 

Wfi = 


11. Press ITRACEI . After the graph is plotted, press 100 1 enter I to trace to 
X=100. Press 150 1 ENTER I . Press 188 1 enter I . Notice that as X increases, 
the value of Y converges to k6^, which is approximately 113.097. 
Y 2 = 7 rB 2 (the area of the circle) is a horizontal asymptote to Yi. The 
area of an N-sided regular polygon, with r as the distance from the 
center to a vertex, approaches the area of a circle with radius r (jT:r2) 
as N gets large. 


V1=KES5inCTT.^K)-:o5CTT.^K) 


r 


K=1BB . npfiPH . 


VE=ttE1 


W=±BB 
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Computing and Graphing Mortgage 
Payments 

Problem 

You are a loan officer at a mortgage company, and you recently closed 
on a 30-year home mortgage at 8 percent interest with monthly 
payments of 800. The new home owners want to know how much will be 
applied to the interest and how much will be applied to the principal 
when they make the 240th payment 20 years from now. 

Procedure 

1. Press I MODE I and set the fixed-decimal mode to 2 decimal places. Set 
the other mode settings to the defaults. 

2. Press IappsI I enter 11 enter I to display the tvm soiver. Enter these values. 

N=360.00 

i:;=s.00 

PV=0.00 

PMT=S00.00 

FV=0.00 

P/V=12.00 

C.^V=12.00 

PMT:WaH BEGIN 

Note: Enter a positive number (800) to show pmt as a cash inflow. Payment 
values will be displayed as positive numbers on the graph. Enter 0 for FV, 
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since the future value of a loan is 0 once it is paid in full. Enter pmt: end, 
since payment is due at the end of a period. 


3. Move the cursor onto the PV= prompt, and then press IalphaI [solve]. 
The present value, or mortgage amount, of the house is displayed at 
the PV= prompt. 


N=360.00 

i:;=s.00 

■PV=-109026.S0 
PMT=S00.00 
FV=0.00 
P.^V=12.00 
C.^V=12.00 
PMT:wan BEGIN 


Now compare the graph of the amount of interest with the graph of the 
amount of principal for each payment. 

4. Press I mode I . Set Par and Simul. 

5. Press [y=]. Turn off all functions and stat plots. Enter these equations 
and set the graph styles as shown. 


Pl^tl Pl*t2 

^XitBT 

ViTBIPm<T,T> 

NXetBT 

V£TBIInt(T,T> 

■■■XstBT 

VstBVit+V2t 


Note: ZPrn( and Slnt( are located on the finance menu (apps 1:FINANCE). 
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6. Press iwiNDOWl . Set these window variables. 

Tmin=1 Xmin=0 Ymin=0 

Tmax=360 Xmax=360 Ymax=1000 

Tstep=12 Xscl=10 Yscl=100 

Tip: To increase the graph speed, change Tstep to 24 . 

7. Press ItraceI . After the graph is drawn, press 240 1 enter I to move the 
trace cursor to T=240, which is equivalent to 20 years of payments. 



The graph shows that for the 240th payment (X=240), 358.03 of the 
800 payment is applied to principal (Y=358.03). 

Note: The sum of the payments (Y3T=Yit+Y2T) is always 800. 

8. Press 0 to move the cursor onto the function for interest defined by 
X 2 T and Y 2 T. Enter 240. 
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The graph shows that for the 240th payment (X=240), 441.97 of the 
800 payment is interest (Y=441.97). 


9. Press [M] [QUIT] IappsI I enter I 9 to paste 9:bal( to the home screen. 
Check the figures from the graph. 


baK239> 

-66295.33 
Rns+(.00/12) 

-441.97 


At which monthly payment will the principal allocation surpass the 
interest allocation? 
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Chapter 18: 

Memory and Variable Management 

Checking Available Memory 

MEMORY Menu 


At any time you can check available memory or manage existing 
memory by selecting items from the memory menu. To access this menu, 
press [mem]. 


MEMORY 


1: About... 

Displays information about the calculator. 

2:Meni Mgmt/Del... 

Reports memory availability and variable usage. 

3:Clear Entries 

Clears entry (last-entry storage). 

4 : Cl rAl1 Lists 

Clears all lists in memory. 

5: Archi ve... 

Archives a selected variable. 

6: UnArchi ve... 

UnArchives a selected variable. 

7 : Reset... 

Displays the RAM, archive, and all menus 

8: Group... 

Displays GROUP and ungroup menus. 

To check memory usage, first press [Ml [mem] and then press 2:Mem 
Mgmt/Del. 
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Displaying the MEMORY MANAGEMENT/DELETE Menu 


Mem Mgmt/Del displays the memory management/delete menu. The two 
lines at the top report the total amount of available ram and archive 
memory. By selecting menu items on this screen, you can see the 
amount of memory each variable type is using. This information can help 
you determine if some variables need to be deleted from memory to 
make room for new data, such as programs or applications. 

To check memory usage, follow these steps. 

display the memory menu. 


Note: The t and I in the top or bottom 
of the left column indicate that you can 
scroll up or down to view more 
variable types. 


2. Select 2:Mem Mgmt/Del to display the memory management/delete 
menu. The TI-83 Plus expresses memory quantities in bytes. 


1. Press [Ml [mem] to 




out 

_MeM M9Mt.^Del... 
:Clear Entries 
4:ClrRllLists 
5:Rrchioe 
6:Unfirchioe 
7-1-Reset... 
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RAM FREE 
ARC FREE 
iBAll... 

2: Real... 

3: Complex... 
4: List... 

5: Matrix... 
64V-Vars... 

24317 

1540K 

7tPrgpi... 


S:Pic... 


9:GDB... 


0: String... 


A: Aprs... 


BTAppUars... 


C: Group... 


3. Select variable types from the list to display memory usage. 

Note: Real, List, Y-Vars, and Prgm variable types never reset to zero, even 
after memory is cleared. 

Apps are independent applications which are stored in Flash ROM. 

AppVars is a variable holder used to store variables created by independent 
applications. You cannot edit or change variables in AppVars unless you do 
so through the application which created them. 

To leave the MEMORY MANAGEMENT/DELETE menu, press either 
[Ml [quit] or ICLEARI . Both options display the home screen. 
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Deleting Items from Memory 


Deleting an Item 


To increase available memory by deleting the contents of any variable 
(real or complex number, list, matrix, Y= variable, program, Apps, 
AppVars, picture, graph database, or string), follow these steps. 


1. Press [Ml [mem] to display the memory menu. 

2. Select 2:Mem Mgmt/Del to display the memory management/delete 
menu. 


3. Select the type of data you want to delete, or select 1 :All for a list of 
all variables of all types. A screen is displayed listing each variable of 
the type you selected and the number of bytes each variable is using. 

For example, if you select 4:List, the list editor screen is displayed. 


RAM FREE 
ARC FREE 
L1 
► Le 
Ls 


24317 

1540K 

12 

12 

12 
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4. Press 0 and 0 to move the selection cursor (►) next to the item you 
want to delete, and then press (del]. The variable is deleted from 
memory. You can delete individual variables one by one from this 
screen. 

Note: If you are deleting programs or Apps, you will receive a message 
asking you to confirm this delete action. Select 2:Yesto continue. 

To leave any variable screen without deleting anything, press 
[20 [quit], which displays the home screen. 

Note: You cannot delete some system variables, such as the last-answer 
variable Ans and the statistical variable RegEQ. 
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Clearing Entries and List Elements 


Clear Entries 

Clear Entries clears the contents of the entry (last entry) storage area 
(Chapter 1). To clear the entry storage area, follow these steps. 

1. Press [Ml [mem] to display the memory menu. 

2. Select 3:Clear Entries to paste the instruction to the home screen. 

3. Press I enter I to clear the entry storage area. 

jClear Entries I 

I Done I 


To cancel Clear Entries, press ICLEARI . 

Note: If you select 3:Ciear Entries from within a program, the Clear Entries 
instruction is pasted to the program editor, and the Entry (last entry) is cleared 
when the program is executed. 
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CIrAIILists 


CIrAIILists sets the dimension of each list in RAM only to 0. 

To clear all elements from all lists, follow these steps. 

1. Press [Ml [mem] to display the memory menu. 

2. Select 4:ClrAIILists to paste the instruction to the home screen. 

3. Press I enter I to set to 0 the dimension of each list in memory. 

[ClrRllLists I 

I Done I 

To cancel CIrAIILists, press ICLEARI . 

CIrAIILists does not delete list names from memory, from the list names 
menu, or from the stat list editor. 

Note: If you select 4:CirAiiLists from within a program, the CIrAIILists instruction 
is pasted to the program editor. The lists are cleared when the program is 
executed. 
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Resetting the TI-83 Plus 


RAM ARCHIVE ALL Menu 

The RAM ARCHIVE ALL menu gives you the option of resetting all 
memory (including default settings) or resetting selected portions of 
memory while preserving other data stored in memory, such as 
programs and Y= functions. For instance, you can choose to reset all of 
RAM or just restore the default settings. Be aware that if you choose to 
reset RAM, all data and programs in RAM will be erased. For archive 
memory, you can reset variables (Vars), applications (Apps), or both of 
these. Be aware that if you choose to reset Vars, all data and programs 
in archive memory will be erased. If you choose to reset Apps, all 
applications in archive memory will be erased. 

When you reset defaults on the TI-83 Plus, all defaults in RAM are 
restored to the factory settings. Stored data and programs are not 
changed. 

These are some examples of TI-83 Plus defaults that are restored by 
resetting the defaults. 

• Mode settings such as Normal (notation); Func (graphing); Real 
(numbers); and Full (screen) 

• Y= functions off 
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• Window variable values such as Xmin=-10; Xmax=lO; Xscl=l; Yscl=l; 
and Xres=1 

• Stat plots off 

• Format settings such as CoordOn (graphing coordinates on); AxesOn; 
and ExprOn (expression on) 

• rand seed value to 0 

Displaying the RAM ARCHIVE ALL Menu 

To display the ram archive all menu on the TI-83 Plus, follow these 
steps. 

1. Press [Ml [mem] to display the memory menu. 

2. Select 7:Reset to display the ram archive all menu, 
nili^ 


ARCHIVE 
_ 11 RAM... 

: Defaults... 


Resetting RAM Memory 

Resetting RAM restores RAM system variables to factory settings and 
deletes all nonsystem variables and all programs. Resetting defaults 
restores all system variables to default settings without deleting variables 
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and programs in RAM. Resetting RAM or resetting defaults does not 
affect variables and applications in user data archive. 

Tip: Before you reset all RAM memory, consider restoring sufficient available 
memory by deleting only selected data. 


To reset all ram memory or ram defaults on the TI-83 Plus, follow these 
steps. 

1 . From the ram archive all menu, select 1 :ALL RAM to display the 
RESET RAM menu or 2:Defaults to display the reset defaults menu. 



■ 

RESET DEFAUm 


■ 


2: Reset 

■ 

2: Reset 

Resetting RAM 
erases all data 
and programs 
from RAM. 

I 



2. If you are resetting RAM, read the message below the reset ram 
menu. 

• To cancel the reset and return to the home screen, press I enter I . 

• To erase RAM memory or reset defaults, select 2:Reset. 
Depending on your choice, the message RAM cleared or Defaults 
set is displayed on the home screen. 
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Resetting Archive Memory 


When resetting archive memory on the TI-83 Plus, you can choose to 
delete from user data archive all variables, all applications, or both 
variables and applications. 


To reset all or part of user data archive memory, follow these steps. 

1. From the ram archive all menu, press [T] to display the archive 
menu. 


RRM litiaWIlBla 

UQVars... 

2:Rpps... 

3: Both... 


RLL 


2. Select one of the following: 


1 :Vars to display the reset arc var menu 



Resetting Vans 
erases all data 
and prograns 
from Rrchioe. 
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2:Apps to display the reset arc apps menu. 


SMiiaa! 


Resetting Aprs 
erases all Aprs 
from Archive. 



3:Both to display the reset arc both menu. 




Resetting Both 
erases all data? 
programs S; Aprs 
from Arohioe. 



3. Read the message below the menu. 

• To cancel the reset and return to the home screen, press I enter I . 

• To continue with the reset, select 2:Reset. A message indicating 
the type of archive memory cleared will be displayed on the home 
screen. 
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Resetting All Memory 

When resetting all memory on the TI-83 Plus, RAM and user data 
archive memory is restored to factory settings. All nonsystem variables, 
applications, and programs are deleted. All system variables are reset to 
default settings. 

Tip: Before you reset all memory, consider restoring sufficient available 
memory by deleting only selected data. 


To reset all memory on the TI-83 Plus, follow these steps. 

1. From the ram archive all menu, press [►][►] to display the all menu. 


RAM ARCHIVE Cflli 
UQAll Meriory... 


2. Select 1 :AII Memory to display the reset memory menu. 


iamsiR 

_ o 
:Reset 
Resetting ALL 
will delete all 
data? pnognans S; 
Aprs fron RAM ^ 
Archiwe. 
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3. Read the message below the reset memory menu. 

• To cancel the reset and return to the home screen, press I enter I . 

• To continue with the reset, select 2:Reset. The message MEM 
cleared is displayed on the home screen. 

Note: When you clear memory, the contrast sometimes changes. If the screen 
is faded or blank, adjust the contrast by pressing [ 2 ^ 0 or 0. 
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Archiving and UnArchiving Variables 


Archiving and UnArchiving Variabies 

Archiving allows you to store data, programs, or other variables to the 
user data archive where they cannot be edited or deleted inadvertently. 
Archiving also allows you to free up RAM for variables that may require 
additional memory. 

Archived variables cannot be edited or executed. They can only be seen 
and unarchived. For example, if you archive list L1, you will see that L1 
exists in memory but if you select it and paste the name L1 to the home 
screen, you won’t be able to see its contents or edit it. 

Note: Not all variables may be archived. Not all archived variables may be 
unarchived. For example, system variables including r, t, x, y, and 0 cannot be 
archived. Apps and Groups always exist in Flash ROM so there is no need to 
archive them. Groups cannot be unarchived. However, you can ungroup or 
delete them. 
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Variable Type 

Names 

Archive? 

(yes/no) 

UnArchive? 

(yes/no) 

Real numbers 

A, B, ... ,Z 

yes 

yes 

Complex numbers 

A, B, ... ,Z 

yes 

yes 

Matrices 

[A], [B], [C], ... , [J] 

yes 

yes 

Lists 

L1, L2, L3, L4, L5, L6, 

and user-defined 

names 

yes 

yes 

Programs 


yes 

yes 

Functions 

Y1, Y2, . . . , Y9, YO 

no 

not 

applicable 

Parametric equations 

X 1 T and Y 1 T, ... , X6T 
and Y6T 

no 

not 

applicable 

Polar functions 

ri, r2, r3, r4, rs, r6 

no 

not 

applicable 

Sequence functions 

U, V, w 

no 

not 

applicable 

Stat plots 

Plot1, Plot2, Plots 

no 

not 

applicable 

Graph databases 

GDB1,GDB2,... 

yes 

yes 

Graph pictures 

Pic1, Pic2, ... , Pic9, 
PicO 

yes 

yes 

Strings 

Str1,Str2, ...Stt9, StK) 

yes 

yes 
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Variable Type 

Names 

Archive? 

(yes/no) 

UnArchive? 

(yes/no) 

Tables 

TbIStart, Tb1, 

TbIInput 

no 

not 

applicable 

Apps 

Applications 

see Note 
above 

no 

AppVars 

Application variables 

yes 

yes 

Groups 


see Note 
above 

no 

Variables with reserved 

names 

minX, maxX, RegEQ, 

and others 

no 

not 

applicable 

System variables 

Xmin, Xmax, and 

others 

no 

not 

applicable 


Archiving and unarchiving can be done in two ways: 

• Use the 5:Archive or 6:UnArchive commands from the memory menu 
or CATALOG. 

• Use a Memory Management editor screen. 

Before archiving or unarchiving variables, particularly those with a large 
byte size (such as large programs) use the memory menu to: 

• Find the size of the variable. 

• See if there is enough free space. 
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For: 

Sizes must be such that: 

Archive 

Archive free size > variable size 

UnArchive 

RAM free size > variable size 


Note: If there is not enough space, unarchive or delete variables as necessary. 
Be aware that when you unarchive a variable, not all the memory associated 
with that variable in user data archive will be released since the system keeps 
track of where the variable has been and where it is now in RAM. 

Even if there appears to be enough free space, you may see a Garbage 
Collection message when you attempt to archive a variable. Depending 
on the usability of empty blocks in the user data archive, you may need 
to unarchive existing variables to create more free space. 


To archive or unarchive a list variable (L1) using the Archive/UnArchive 
options from the MEMORY menu: 

1. Press [M] [mem] to display the memory menu. 


2: Men M9Mt.^Del... 

3:Clear Entries 

4:ClrRllLists 

fflnrchive 

^Unflrchive 

7-1-Reset... 


2. Select 5:Archive or 6:UnArchive to place the command in the edit 
screen. 


TI-83 Plus Memory and Variable Management 


613 






3. Press [M] [li] to place the li variable in the edit screen. 


Ifirchiye Lil 


4. Press I enter I to complete the archive process. 


Archiye Li 

Done 


Note: An asterisk will be displayed to the left of the Archived variable name to 
indicate it is archived. 


To archive or unarchive a list variable (L1) using a Memory Management 
editor: 


1. Press [M] [mem] to display the memory menu. 


out 

:Men M9nt.^Del... 
3:01031" Entries 
4:ClrnilLists 
5:flrohiye 
6:Unflrohiye 
7-1-Reset... 


2. Select 2:Mem Mgmt/Del... to display the memory management/delete 
menu. 
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RRM FREE 

23S96 

RRC FREE 

S6S260 

iBRll... 


2: Real... 


3: Complex. 


4: List... 


5: Matrix... 


64V-Vars... 



3. Select 4:List... to display the list menu. 


RRM FREE 

23S96 

RRC FREE 

86S260 

► L1 

12 

Le 

12 

Ls 

12 

Lh 

12 

Le 

12 

Lg 

12 


4. Press I enter I to archive li. An asterisk will appear to the left of li to 
indicate it is an archived variable. To unarchive a variable in this 
screen, put the cursor next to the archived variable and press I enter I . 
The asterisk will disappear. 


RRM FREE 

23094 

RRC FREE 

868235 

► +Li 

12 

Le 

12 

Ls 

12 

Lh 

12 

Le 

12 

Lg 

12 


5. Press [M] [QUIT] to leave the list menu. 

Note: You can access an archived variable for the purpose of linking, deleting, 
or unarchiving it, but you cannot edit it. 
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Grouping and Ungrouping Variables 


Grouping Variables 

Grouping allows you to make a copy of two or more variables residing in 
RAM and then store them as a group in user data archive. The variables 
in RAM are not erased. The variables must exist in RAM before they can 
be grouped. In other words, archived data cannot be included in a group. 


To create a group of variables: 


1. Press [Ml [mem] to display the memory menu. 


M 


tMen M9Mt.^De 1... 
3:Clear Entries 
4:ClrnilLists 
5:Rrchiye 
6:Unflrchiye 
7: Reset... 
JfflGroup... 


2. Select 8:Group... to display group ungroup menu. 


_ UHGROUP 
reate Hew 
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3. Press I enter I to display the GROUP menu. 

GROUP 

Hane=ia 

4. Enter a name for the new group and press I enter I . 

Note: A group name can be one to eight characters long. The first character 
must be a letter from A to Z or 0. The second through eighth characters can 
be letters, numbers, or 0. 

GROUP 

Hapie=GROUPfl 

5. Select the type of data you want to group. You can select 1 :All+ which 
shows all variables of all types available and selected. You can also 
select 1 :All- which shows all variables of all types available but not 
selected. A screen is displayed listing each variable of the type you 
selected. 



3:Prgpi... 

4: List... 

5: GOB... 

6: Pic... 
74Matrix... 


For example, suppose some variables have been created in RAM, 
and selecting 1:AII- displays the following screen. 
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la^iMl Done I 

► PROGRAM1 

PRGM 

PROGRAM2 

PRGM 

GOBI 

GOB 

Li 

LIST 

Le 

LIST 

Ls 

LIST 

Lh 

LIST 


6. Press 0 and 0 to move the selection cursor (►) next to the first item 
you want to copy into a group, and then press I enter I . A small square 
will remain to the left of all variables selected for grouping. 

^iS^Rnm^PRGM 

■ PR06RRM2 PR6M 


■ GOBI 

GOB 

■ Li 

LIST 

Li 

LIST 

t Ls 

LIST 

Lh 

LIST 


Repeat the selection process until all variables for the new group are 
selected and then press 0 to display the done menu. 


SELECT Iflwaia 
[BDone 


7. Press I enter I to complete the grouping process. 


Copying 
Variables to 
Group: 

GROUPfl 

Done 
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Note: You can only group variables in RAM. You cannot group some system 
variables, such as the last-answer variable Ans and the statistical variable 
RegEQ. 


Ungrouping Variables 

Ungrouping allows you to make a copy of variables in a group stored in 
user data archive and place them ungrouped in RAM. 

DuplicateName Menu 

During the ungrouping action, if a duplicate variable name is detected in 
RAM, the DUPLICATE NAME menu is displayed. 


DuplicateName 

1 : Rename Prompts to rename receiving variable. 

2 : Overwri te Overwrites data in receiving duplicate variable. 

3: Overwri te Ai 1 Overwrites data in all receiving duplicate variables. 
4: Omi t Skips transmission of sending variable. 

5:Quit _Stops transmission at duplicate variable. 


Notes about Menu Items: 

• When you select l:Rename, the Name= prompt is displayed, and 
alpha-lock is on. Enter a new variable name, and then press I enter I . 
Ungrouping resumes. 
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• When you select 2:Overwrite, the unit overwrites the data of the 
duplicate variable name found in RAM. Ungrouping resumes. 

• When you select 3: Overwrite All, the unit overwrites the data of all 
duplicate variable names found in RAM. Ungrouping resumes. 

• When you select 4:Omit, the unit does not ungroup the variable in 
conflict with the duplicated variable name found in RAM. Ungrouping 
resumes with the next item. 

• When you select 5:Quit, ungrouping stops, and no further changes 
are made. 

To ungroup a group of variables: 

1. Press [M] [mem] to display the memory menu. 

3:Clear Entries 
4:ClrnilLists 
5:Archiye 
6:Unfirchiye 
7: Reset... 

jfflGroup... _ 

2. Select 8:Group... to display the group ungroup menu. 

3. Press [►] to display the UNGROUP menu. 
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GROUP iMaaoiis 
iH+GROUPl 
2:+GR0UPfl 
3:+GR0UPC 


4. Press 0 and 0 to move the selection cursor (►) next to the group 
variable you want to ungroup, and then press I enter I . 


Un9roupin9: 

GROUP1 

Done 


The ungroup action is completed. 

Note: Ungrouping does not remove the group from user data archive. You must 
delete the group in user data archive to remove it. 
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Garbage Collection 


Garbage Collection Message 

If you use the user data archive extensively, you may see a Garbage 
Collect? message. This occurs if you try to archive a variable when there 
is not enough free contiguous archive memory. The TI-83 Plus will 
attempt to rearrange the archived variables to make additional room. 

Responding to the Garbage Collection Message 

• To cancel, select i:No. 

• If you choose 1 :No, the message 
ERR:ARCHIVE FULL will be displayed. 

• To continue archiving, select 2:Yes. 

If you select 2:Yes, the process message Garbage Collecting... or 
Defragmenting... will be displayed. 

Note: The process message Defragmenting... is displayed whenever an 
application marked for deletion is encountered. 

Garbage collection may take up to 20 minutes, depending on how much of 
archive memory has been used to store variables. 
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After garbage collection, depending on how much additional space is 
freed, the variable may or may not be archived. If not, you can unarchive 
some variables and try again. 

Why Not Perform Garbage Collection Automatically Without a 
Message? 

The message: 

• Lets you know an archive will take longer than usual. It also alerts 
you that the archive will fail if there is not enough memory. 

• Can alert you when a program is caught in a loop that repetitively fills 
the user data archive. Cancel the archive and determine the reason. 

Why Is Garbage Collection Necessary? 

The user data archive is divided into sectors. When you first begin 
archiving, variables are stored consecutively in sector 1. This continues 
to the end of the sector. 

An archived variable is stored in a continuous block within a single 
sector. Unlike an application stored in user data archive, an archived 
variable cannot cross a sector boundary. If there is not enough space left 
in the sector, the next variable is stored at the beginning of the next 
sector. Typically, this leaves an empty block at the end of the previous 
sector. 
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Each variable that you archive is stored in the first empty block large 
enough to hold it. 



Depending on its size, 
variable D is stored in 
one of these locations. 



Sector 1 


/Empty 
block 
Sector 2 


Sector 3 


This process continues to the end of the last sector. Depending on the 
size of individual variables, the empty blocks may account for a 
significant amount of space. Garbage collection occurs when the 
variable you are archiving is larger than any empty block. 
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How Unarchiving a Variabie Affects the Process 

When you unarchive a variable, it is copied to RAM but it is not actually 
deleted from user data archive memory. 


After you unarchive 
variables B and C, they 
continue to take up 
space. 



Sector 1 


Sector 2 


Sector 3 


Unarchived variables are “marked for deletion,” meaning they will be 
deleted during the next garbage collection. 
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If the MEMORY Screen Shows Enough Free Space 

Even if the MEMORY screen shows enough free space to archive a 
variable or store an application, you may still get a Garbage Collect? 
message or an ERR: ARCHIVE FULL message. 

When you unarchive a variable, the Archive free amount increases 
immediately, but the space is not actually available until after the next 
garbage collection. 

If the Archive free amount shows enough available space for your 
variable, there probably will be enough space to archive it after garbage 
collection (depending on the usability of any empty blocks). 


The Garbage Collection Process 


The garbage collection process: 

III variable A J|i 

Sector 1 

• Deletes unarchived variables from 
the user data archive. 

M variable D ^ 




• Rearranges the remaining 

variables into consecutive blocks. 


Sector 2 


Note: Power loss during garbage collection may cause all memory (RAM and 
Archive) to be deleted. 
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Using the GarbageCollect Command 

You can reduce the number of automatic garbage collections by 
periodically optimizing memory. This is done by using the GarbageCollect 
command. 

To use the GarbageCollect command, follow these steps. 

1 . Press [Ml [catalog] to display the catalog. 


CflTflLOG 

□ 

► abst 


and 


an9let 


flHOVnt 


Rns 


fir-chi ye 


fisnt 



2. Press 0 or 0 to scroll the catalog until the selection cursor points to 
the GarbageCollect command. 

3. Press I enter I to paste the command to the current screen. 

4. Press I enter I to display the Garbage Collect? message. 

5. Select 2:Yes to begin garbage collection. 


TI-83 Plus Memory and Variable Management 


627 









ERRiARCHIVE FULL Message 


Even if the MEMORY screen shows enough free 
space to archive a variable or store an 
application, you may still get an ERR: ARCHIVE 
FULL message. 


ERR:ARCHIVE 

FULL 

EBQuit 


Largest single... 

Variable= 

3662 

Apr = 

0 


An ERRiARCHiVE FULL message may be displayed; 

• When there is insufficient space to archive a variable within a 
continuous block and within a single sector. 

• When there is insufficient space to store an application within a 
continuous block of memory. 

When the message is displayed, it will indicate the largest single space 
of memory available for storing a variable and an application. 

To resolve the problem, use the GarbageCollect command to optimize 
memory. If memory is still insufficient, you must delete variables or 
applications to increase space. 
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Chapter 19: 
Communication Link 


Getting Started; Sending Variables 


Getting Started is a fast-paced introduction. Read the chapter for detaiis. 

Create and store a variabie and a matrix, and then transfer them to another 
Ti-83 Pius. 


1. On the home screen of the sending unit, press 
5 □ 5 fsTo^ lALPHAl Q. Press I enter I to store 5.5 
to Q. 

2. Press [Ml Til [Ml [[1 1 n 2 [Ml Til [Ml Til 3 m 4 
[M []] [2^ []] fsTo^ [Ml [matrix] 1. Press [mR] 
to store the matrix to [A]. 


5.5-^Q 

5.5 

[ [1,2] [3,4] ]-^[n] 

[[ 12 ] 
[3 4] ] 


3. On the sending unit, press [Ml [mem] to display 
the MEMORY menu. 




out 

_MeM M9Mt.^Del... 
:Clear Entries 
4:ClrRllLists 
5:Rrchioe 
6:Unfirchioe 
74Reset... 
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4. On the sending unit, press 2 to select 2:Mem 
Mgmt/Del. The memory management menu is 
displayed. 


RAM FREE 

23896 

ARC FREE 

868260 

iBAll... 


2: Real... 


3: Comp lex. 


4: List... 


5: Matrix... 


64V-Vars... 



5. On the sending unit, press 5 to select 5:Matrix. 
The MATRIX editor screen is displayed. 


RAM FREE 23S96 
ARC FREE 86S260 
► [A] 47 


6. On the sending unit, press I enter I to archive [A]. 
An asterisk (*) will appear, signifying that [A] is 
now archived. 


RAM FREE 
ARC FREE 
► +EA] 


23934 
868210 
47 


7. Connect the calculators with the link cable. 
Push both ends in firmly. 

8. On the receiving unit, press \M\ [link] [►] to 
display the receive menu. Press 1 to select 
l:Receive. The message Waiting... is displayed 
and the busy indicator is on. 


SEND laMJBJa 
tBRgcgiug 


9. On the sending unit, press [M] [link] to display 
the SEND menu. 

10. Press 2 to select 2:All-. The am- select screen 
is displayed. 


RECEIVE 
_ . 1 +... 

3:Prgpi... 

4: List... 

5: Lists to TI82... 
6:GDB... 

74Pic... 
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11. Press 0 until the selection cursor (►) is next to 
[A] MATRX. Press [mRl . 

12. Press 0 until the selection cursor is next to 

Q REAL. Press I ENTER I . A square dot next to [A] 
and Q indicates that each is selected to send. 


TRANSMIT 


MRTRX 

Vi 

E0U 

Ve 

E0U 

Window 

UIHDU 

RolWindowZSTO 

TblSet 

TABLE 

* 0 

RERL 


13. On the sending unit, press 0 to display the 
TRANSMIT menu. 


SELECT 

iHTransnit 


14. On the sending unit, press 1 to select l:Transmit 
and begin transmission. The receiving unit 
displays the message Receiving.. ..When the 
items are transmitted, both units display the 
name and type of each transmitted variable. 


Receiving... 

+[n] MflTRX 

► 0 RERL 

Done 
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TI-83 Plus Silver Edition LINK 


This chapter describes how to communicate with compatible Tl units. A 
unit-to-unit link cable is included with the TI-83 Plus Silver Edition for this 
purpose. 

The TI-83 Plus Silver Edition has a port to connect and communicate 
with: 

• Another TI-83 Plus Silver Edition 

• ATI-83 Plus 

• ATI-83 

• ATI-82 

• ATI-73 

• A CBL 2/CBL, or a GBR 

With the Tl™ Connect or TI-GRAPH LINK™ software and a TI-GRAPH LINK 
cable, you can link the TI-83 Plus Silver Edition to a personal computer. 
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Connecting Two Calculators with a Unit-to-Unit Cable 

The TI-83 Plus link port is located at the center of the bottom edge of the 
calculator. 

1. Firmly insert either end of the unit-to-unit cable into the port. 

2. Insert the other end of the cable into the other calculator’s port. 

Linking to the CBL/CBR System 

The CBL 2/CBL and the CBR are optional accessories that also connect 
to a TI-83 Plus with the unit-to-unit link cable. With a CBL 2/CBL or CBR 
and a TI-83 Plus, you can collect and analyze real-world data. The 
software that enables this communication is built into the TI-83 Plus. 
(Chapter 14). 

Linking to a Computer 

TI-GRAPH LINK™ is an accessory that links a TI-83 Plus to enable 
communication with a computer. A Macintosh®-compatible 
TI-GRAPH LINK is available separately. 

You can access ti-graph link guidebooks through 
education.ti.com/auides . 
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Selecting Items to Send 


LINK SEND Menu 


To display the link send menu, press [2^ [link]. 


SEND RECEIVE 


1:A11+... 

Displays all items as selected, including RAM and Flash 
applications. 

2: All-... 

Displays all items as deselected. 

3: Prgm... 

Displays all program names. 

4: Li st... 

Displays all list names. 

5 : Li sts to TI82... 

Displays list names L 1 through L6. 

6:GDB... 

Displays all graph databases. 

7: Pic... 

Displays all picture data types. 

8: Matri x... 

Displays all matrix data types. 

9: Real... 

Displays all real variables. 

0: Compl ex... 

Displays all complex variables. 

A: YVars... 

Displays all Y= variables. 

B: Stri ng... 

Displays all string variables. 

C: Apps... 

Displays all software applications. 

D: AppVa rs... 

Displays all software application variables. 

E: Group... 

Displays all grouped variables. 

F:Sendid 

Sends the Calculator ID number immediately. (You do not 
need to select send.) 
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SEND RECEIVE 


G:SendOS 

Sends operating system updates to another 

TI-83 Plus Silver Edition or TI-83 Plus. 

H:Back Up... 

Selects all RAM and mode settings (no Flash applications 
or archived items) for backup to another 

TI-83 Plus Silver Edition or to a TI-83 Plus. 


When you select an item on the link send menu, the corresponding 
SELECT screen is displayed. 

Note: Each select screen, except Aii+..., is initially displayed with nothing pre¬ 
selected. AII+... is displayed with everything pre-selected. 

To select items to send: 

1 . Press [Ml [link] on the sending unit to display the link send menu. 

2. Select the menu item that describes the data type to send. The 
corresponding select screen is displayed. 

3. Press 0 and 0 to move the selection cursor (►) to an item you want 
to select or deselect. 
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4. Press I enter I to select or deselect the item. Selected names are 
marked with a ■. 


TRANSMIT 

■+PR0GRnMl 

PRGM 

PR06RnM2 

PR6M 

■+GDB1 

GDB 

■ Li 

LIST 

■+L2 

LIST 

■+Ls 

LIST 

► Lh 

LIST 


Note: An asterisk (*) to the left of an item indicates the item is archived 
(Chapter 18). 

5. Repeat steps 3 and 4 to select or deselect additional items. 

Sending the Selected Items 

After you have selected items to send on the sending unit and set the 
receiving unit to receive, follow these steps to transmit the items. To set 
the receiving unit, see Receiving Items . 

1. Press [►] on the sending unit to display the transmit menu. 

SELECT | 

iHTransnit | 

2. Confirm that Waiting... is displayed on the receiving unit, which 
indicates it is set to receive. 
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3. Press I enter I to select l:Transmit. The name and type of each item are 
displayed line-by-line on the sending unit as the item is queued for 
transmission, and then on the receiving unit as each item is 
accepted. 


+PROGRnMl 

PRGM 


Receiving. 


+GDB1 

GDB 


+PR0GRRM1 

PRGM 

Li 

LIST 


+GDB1 

GDB 


LIST 


L1 

LIST 


LIST 


■*L2. 

LIST 


Done 



LIST 




Done 


Note: Items sent from the RAM of the sending unit are transmitted to the 
RAM of the receiving unit. Items sent from user data archive of the sending 
unit are transmitted to user data archive of the receiving unit. 

After all selected items have been transmitted, the message Done is 
displayed on both calculators. Press 0 and 0 to scroll through the 
names. 

Stopping a Transmission 

To stop a link transmission, press [M]. The Error in xmit menu is displayed 
on both units. To leave the error menu, select l:Quit. 
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Sending to a TI-83 Plus Silver Edition or TI-83 Plus 

You can transfer variables (all types), programs, and Flash applications 
to another TI-83 Plus Silver Edition or TI-83 Plus. You can also backup 
the RAM memory of one unit to another. 

Note: Keep in mind that the TI-83 Plus has less Flash memory than the 
TI-83 Plus Silver Edition. 

• Variables stored in RAM on the sending TI-83 Plus Silver Edition will 
be sent to the RAM of the receiving TI-83 Plus Silver Edition or 
TI-83 Plus. 

• Variables and applications stored in the user data archive of the 
sending TI-83 Plus Silver Edition will be sent to the user data archive 
of the receiving TI-83 Plus Silver Edition or TI-83 Plus. 

After sending or receiving data, you can repeat the same transmission to 
additional TI-83 Plus Silver Edition or TI-83 Plus units—from either the 
sending unit or the receiving unit—without having to reselect data to 
send. The current items remain selected. Flowever, you cannot repeat 
transmission if you selected aii+ or am-. 
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To send data to an additional TI-83 Plus Silver Edition or a TI-83 Plus: 


1. Use a unit-to-unit cable to link two units together. 

2. On the sending unit press \M\ [limk] and select a data type and items 

to SEND. 

3. Press [►] on the sending unit to display the transmit menu. 

4. On the other unit, press [M] [link] [►] to display the receive menu. 

5. Press I enter I on the receiving unit. 

6. Press I enter I on the sending unit. A copy of the selected item(s) is 
sent to the receiving unit. 

7. Disconnect the link cable only from the receiving unit and connect it 
to another unit. 

8. Press [M] [link] on the sending unit. 

9. Select only the data type. For example, if the unit just sent a list, 
select 4:LIST. 

Note: The item(s) you want to send are pre-selected from the last 
transmission. Do not select or deselect any items. If you select or deselect 
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an item, all selections or deselections from the last transmission are 
cleared. 

10. Press [►] on the sending unit to display the transmit menu. 

11 .On the new receiving unit, press [Ml [lii^k] E to display the receive 
menu. 

12. Press I enter I on the receiving unit. 

13. Press I enter I on the sending unit. A copy of the selected item(s) is 
sent to the receiving unit. 

14. Repeat steps 7 through 13 until the items are sent to all additional 
units. 

Sending to a TI-83 

You can send all variables from a TI-83 Plus to a TI-83 except Flash 
applications, application variables, grouped variables, new variable 
types, or programs with new features in them (such as Archive, 
UnArchive, Asm(, AsmComp, and AsmPrgm). 

If archived variables on the TI-83 Plus are variable types recognized and 
used on the TI-83, you can send these variables to the TI-83. They will 
be automatically sent to the RAM of the TI-83 during the transfer 
process. 
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Note: You cannot perform a RAM memory backup from a TI-83 Plus to a TI-83 
or from a TI-83 to a TI-83 Plus. 

To send data to a TI-83: 

1. Use a unit-to-unit cable to link the two units together. 

2. Set the TI-83 to receive. 

3. Press [Ml [link] on the sending TI-83 Plus to display the link send 
menu. 

4. Select the menu of the items you want to transmit. 

5. Press [►] on the sending TI-83 Plus to display the link transmit menu. 

6. Confirm that the receiving unit is set to receive. 

7. Press I enter I on the sending TI-83 Plus to select l:Transmit and begin 
transmitting. 

Sending Lists to a TI-82 

The only data type you can transmit from a TI-83 Plus to a TI-82 is real 
list data stored in Li through Le (with up to 99 elements for each list). If 
dimension is greater than 99 for a TI-83 Plus list that is selected to be 
sent, the receiving TI-82 will truncate the list at the ninety-ninth element 
during transmission. 
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Note: You cannot perform a memory backup from a TI-83 Plus to a TI-82 or 
from a TI-82 to a TI-83 Plus. 

To send lists to a TI-82: 

1. Use a unit-to-unit cable to link the two units together. 

2. Set the TI-82 to receive. 

3. Press [Ml [link] 5 on the sending TI-83 Plus to select 5:Lists to TI82. 
The SELECT screen is displayed. 

4. Select each list to transmit. 

5. Press H to display the link transmit menu. 

6. Confirm that the receiving unit is set to receive. 

7. Press I enter I to select 1 iTransmit and begin transmitting. 

Sending to a TI-73 

You can send real numbers, pics, real lists Li through Le, and named 
lists from a TI-73 to a TI-83 Plus or from a TI-83 Plus to a TI-73. 

Since the Theta symbol (0) is not recognized by the TI-73, you cannot 
include this symbol in any list names sent to the TI-73. 
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Note: You cannot perform a RAM memory backup from a TI-83 Plus to a TI-73 
or from a to a TI-73 to a TI-83 Plus. 

To transmit data to a TI-73: 

1. Use a unit-to-unit cable to link two units together. 

2. Set the TI-73 to receive. 

3. Press [M] [limk] 2 on the sending TI-83 Plus to select 2:AII-.... The 
SELECT screen is displayed. 

4. Select items you want to send. 

5. Press [►] on the sending TI-83 Plus to display the link transmit menu. 

6. Confirm that the receiving unit is set to receive. 

7. Press I enter I on the sending TI-83 Plus to select l:Transmit and begin 
transmitting. 
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Receiving Items 

LINK RECEIVE Menu 

To display the link receive menu, press [Ml [link] [►]■ 

SEND RECEIVE 

1 : Recei ve Sets unit to receive data transmission. 


Receiving Unit 

When you select l:Receive from the link receive menu on the receiving 
unit, the message Waiting... and the busy indicator are displayed. The 
receiving unit is ready to receive transmitted items. To exit the receive 
mode without receiving items, press [M], and then select l:Quit from the 
Error in Xmit menu. 

When transmission is complete, the unit exits the receive mode. You can 
select l:Receive again to receive more items. The receiving unit then 
displays a list of items received. Press M] [Quit] to exit the receive mode. 

DuplicateName Menu 

During transmission, if a variable name is duplicated, the DuplicateName 
menu is displayed on the receiving unit. 
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DuplicateName 

1 : Rename Prompts to rename receiving variable. 

2: Overwrite Overwrites data in receiving variable. 

3: Omi t Skips transmission of sending variable. 

4:Quit _Stops transmission at duplicate variable. 

When you select l:Rename, the Name= prompt is displayed, and alpha- 
lock is on. Enter a new variable name, and then press I enter I . 
Transmission resumes. 

When you select 2:Overwrite, the sending unit’s data overwrites the 
existing data stored on the receiving unit. Transmission resumes. 

When you select 3:Omit, the sending unit does not send the data in the 
duplicated variable name. Transmission resumes with the next item. 

When you select 4:Quit, transmission stops, and the receiving unit exits 
receive mode. 

Receiving from a TI-83 Pius Siiver Edition or TI-83 Pius 

The TI-83 Plus Silver Edition and the TI-83 Plus are totally compatible. 
Keep in mind, however, that the TI-83 Plus has less Flash memory than 
a TI-83 Plus Silver Edition. 
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Receiving from a TI-83 

You can transfer all variables and programs from a TI-83 to a TI-83 Plus 
if they fit in the RAM of the TI-83 Plus. The RAM of the TI-83 Plus is 
slightly less than the RAM of the TI-83. 

Receiving from a TI-82 — Resoived Differences 

Generally, you can transmit items to a TI-83 Plus from a TI-82, but 
differences between the two products may affect some transmitted data. 
This table shows differences for which the software built into the 
TI-83 Plus automatically adjusts when a TI-83 Plus receives TI-82 data. 


TI-82 

TI-83 Plus 

nMin 

PlotStart 

nStart 

nMin 

Un 

u 

Vn 

V 

U nStart 

u(nMin) 

VnStart 

v(nMin) 

TbIMin 

TbIStart 


For example, if you transmit a program that contains nStart on a 
command line from a TI-82 to a TI-83 Plus, you will see that nMin has 
automatically replaced nStart on the command line of the TI-83 Plus. 
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Note: You can transfer all real variables, pics, and programs from a TI-82 to a 
TI-83 Plus if they fit in the RAM of the TI-83 Plus. The RAM of the TI-83 Plus is 
slightly less than the RAM of the TI-82. 

Receiving from a TI-82 — Unresoived Differences 

The software built into the TI-83 Plus cannot resolve some differences 
between the TI-82 and TI-83 Plus. These differences are described 
below. 

You must edit the transmitted data on the receiving TI-83 Plus to account 
for these differences. If you do not edit these differences, the TI-83 Plus 
will misinterpret the data. 

• The TI-83 Plus reinterprets TI-82 prefix functions to include open 
parentheses, which may add extraneous parentheses to transmitted 
expressions. 

For example, if you transmit sin X+5 from a TI-82 to a TI-83 Plus, the 
TI-83 Plus reinterprets it as sin(X+5. Without a closing parenthesis 
after X, the TI-83 Plus interprets this as sin(X+5), not the sum of 5 and 
sin(X). 

• If a TI-82 transmits an instruction that the TI-83 Plus cannot translate, 
the ERR:iNVALiD menu displays when the TI-83 Plus attempts to 
execute the instruction. 
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For example, on the TI-82, the character group Un -1 is pasted to the 
cursor location when you press [Ml [un-i]. The TI-83 Plus cannot 
directly translate Un -1 to the TI-83 Plus syntax u(n-l), so the 
ERR:iNVALiD menu is displayed. 

Note: TI-83 Plus implied multiplication rules differ from those of the TI-82. 
For example, the TI-83 Plus evaluates 1/2X as (1/2)*X, while the TI-82 
evaluates 1/2X as 1/(2*X) (Chapter 2). 

Receiving from a TI-73 

The TI-83 Plus can receive real numbers, pics, real lists Li through Le, 
and named lists from a TI-73. 

Categorical lists (lists containing alpha characters as list elements) 
cannot be sent from a TI-73 to a TI-83 Plus. 

To transmit data to a TI-83 Plus from a TI-73: 

1. Set the TI-83 Plus to receive. 

2. Press IappsI on the sending TI-73 to display the applications menu. 

3. Press I enter I on the sending TI-73 to select l:Link and display the link 
SEND menu. 

4. Choose OiVars to TI83. and then select the items you want to send. 
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5. Press [►] on the sending TI-73 to display the link transmit menu. 

6. Confirm that the receiving unit is set to receive. 

7. Press I enter I on the sending TI-73 to select l:Transmit and begin 
transmitting. 
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Backing Up RAM Memory 


Warning: HiBack Up overwrites the RAM memory and mode settings in 
the receiving unit. All information in the RAM memory of the receiving 
unit is lost. 

Note: Archived items on the receiving unit are not overwritten. 

You can backup the contents of RAM memory and mode settings (no 
Flash applications or archived items) to another TI-83 Pius Silver Edition. 
You can also backup RAM memory and mode settings to a TI-83 Plus. 

To perform a RAM memory backup: 

1. Use a unit-to-unit cable to link two TI-83 Plus Silver Edition units, or a 
TI-83 Plus Silver Edition and a TI-83 Plus together. 

2. On the sending unit press [Ml [link] and select HiBack Up. The 
MEMORYBACKUP screen displays. 





0 

¥ 

Transmit 

Quit 


3. On the receiving unit, press [Ml [link] [7] to display the RECEIVE 
menu. 

4. Press I enter I on the receiving unit. 
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5. Press I enter I on the sending unit. A WARNING — Backup message 
displays on the receiving unit. 

6. Press I enter I on the receiving unit to continue the backup. 

— or — 

Press 2:Quit on the receiving unit to cancel the backup and return to 
the LINK SEND menu 

Note: If a transmission error is returned during a backup, the receiving unit 
is reset. 

Memory Backup Complete 

When the backup is complete, both the sending calculator and receiving 
calculator display a confirmation screen. 

IMEMORV BACKUP I 

I DoneI 
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Error Conditions 

A transmission error occurs after one or two seconds if: 

• A cable is not attached to the sending unit. 

• A cable is not attached to the receiving unit. 

Note: If the cable is attached, push it in firmly and try again. 

• The receiving unit is not set to receive transmission. 

• You attempt a backup between a TI-73, a TI-82, or a TI-83 and a 
TI-83 Plus. 

• You attempt a data transfer from a TI-83 Plus to a TI-83, TI-82, or 
TI-73 with variables or features not recognized by the TI-83, TI-82, or 
TI-73. 

• New variable types and features not recognized by the TI-83, TI-82, 
or TI-73 include applications, application variables, grouped 
variables, new variable types, or programs with new features in them 
such as Archive, UnArchive, SendID, SendOS, Asm(, AsmComp(, and 
AsmPrgm. 

• You attempt a data transfer from a TI-83 Plus to a TI-82 with data 
other than real lists Li through Le or without using menu item 
5:Lists to TI82. 
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• You attempt a data transfer from a TI-83 Plus to a TI-73 with data 
other than real numbers, pics, real lists Li through Le or named lists 
with 0 as part of the name. 

Although a transmission error does not occur, these two conditions may 
prevent successful transmission. 

• You try to use Get( with a calculator instead of a CBL 2/CBL or GBR. 

• You try to use GetCalc( with a TI-83 instead of a 
TI-83 Plus Silver Edition or TI-83 Plus. 

Insufficient Memory in Receiving Unit 

During transmission, if the receiving unit does not have sufficient 
memory to receive an item, the Memory Full menu is displayed on the 
receiving unit. 

• To skip this item for the current transmission, select 1 :Omit. 
Transmission resumes with the next item. 

• To cancel the transmission and exit receive mode, select 2:Quit. 
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Appendix A: 

Tables and Reference Information 


Table of Functions and Instructions 

Functions return a value, list, or matrix. You can use functions in an 
expression. Instructions initiate an action. Some functions and instructions 
have arguments. Optional arguments and accompanying commas are 
enclosed in brackets ([ ]). For details about an item, including argument 
descriptions and restrictions, turn to the page listed on the right side of the 
table. 

From the catalog, you can paste any function or instruction to the home 
screen or to a command line in the program editor. However, some 
functions and instructions are not valid on the home screen. The items in 
this table appear in the same order as they appear in the catalog. 

t indicates either keystrokes that are valid in the program editor only or 
ones that paste certain instructions when you are in the program editor. 
Some keystrokes display menus that are available only in the program 
editor. Others paste mode, format, or table-set instructions only when you 
are in the program editor. 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/item 

dtos{value) 

Returns the absolute value of a real 
number, expression, list, or matrix. 

|MATH| 

NUM 

1 :abs( 

abs{complex value) 

Returns the magnitude of a complex 
number or list. 

[M^ 

CPX 

5:abs( 

valueA and valueB 

Returns 1 If both valueA and valueB 

M [test] 


are ^ 0. valueA and valueB can be 

LOGIC 


real numbers, expressions, or lists. 

1:and 

ang\e(value) 

Returns the polar angle of a complex 
number or list of complex numbers. 

[M^ 

CPX 

4:angle( 

Am\/A{listl,list2 

[,list3,...,list20]) 

Performs a one-way analysis of 
variance for comparing the means of 
two to 20 populations. 

[sw] 

TESTS 

F:ANOVA( 

Ans 

Returns the last answer. 

[2^ [ans] 

Archive 

Moves the specified variables from 
RAM to the user data archive 

[2^ [mem] 

5:Archive 


memory. 


Asm {assemblyprgmname) 

Executes an assembly language 
program. 

[2^ [CATALOG] 

Asm( 

Asm Com p{prgmASMl, 
prgmASM2) 

Compiles an assembly language 
program written In ASCII and stores 
the hex version. 

[2^ [CATALOG] 

AsmComp( 

AsmPrgm 

Must be used as the first line of an 
assembly language program. 

[2^ [CATALOG] 

AsmPrgm 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

augment(marnxA, 

matrixB) 

Returns a matrix, which is matrixB 
appended to matrixA as new 
coiumns. 

[2^ [matrix] 

MATH 

7:augment( 

awQmen\{listA,listB) 

Returns a iist, which is listB 
concatenated to the end of listA. 

M [list] 

OPS 

9:augment( 

AxesOff 

Turns off the graph axes. 

t [M [format] 

AxesOff 

AxesOn 

Turns on the graph axes. 

t [M [format] 

AxesOn 

a+bi 

Sets the mode to rectanguiar 
compiex number mode (a+br). 

t [iViOD^ 

a+bi 

}03\{npmt[,roundvalue\i 

Computes the baiance at npmt for an 
amortization scheduie using stored 
vaiues for PV, 1%, and PMT and 
rounds the computation to 
roundvalue. 

|APPS| 1 iFinance 
CALC 

9:bal( 

\i\nomc6\{numtria) 

Computes a cumuiative probabiiity at 

X for the discrete binomiai distribution 
with the specified numtrials and 
probabiiity p of success on each triai. 

[M [DISTR] 

DISTR 

A:binomcdf( 

binompdf(?iMm/n'a/5,/7[,x]) 

Computes a probabiiity at x for the 
discrete binomiai distribution with the 
specified numtrials and probabiiity p 
of success on each triai. 

[M [DISTR] 

DISTR 

0:binompdf( 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

X^cdi(lowerbound, 

upperboundjdj) 

Computes the distribution 
probabiiity between lowerbound and 
upperbound for the specified degrees 
of freedom df. 

[2^ [DISTR] 

DISTR 

7:z2cdf( 

%2pdf(x,4/) 

Computes the probabiiity density 
function (pdf) for the distribution at 
a specified x vaiue for the specified 
degrees of freedom df. 

[2^ [DISTR] 

DISTR 

6:z2pdf( 

%2-T es\{observedmatrix, 
expectedmatrix 
[,drawflag]) 

Performs a chi-square test. 
drawflag=^ draws resuits; 
drawflag=0 caicuiates resuits. 

t[lM] 

TESTS 

C:%2-Test( 

C\rc\e(X,Y,radius) 

Draws a circie with center {X,Y) and 
radius. 

[2^ [draw] 

DRAW 

9:Clrcle( 

Clear Entries 

Ciears the contents of the Last Entry 
storage area. 

[2^ [mem] 

MEMORY 

3:Clear Entries 

Cl rAII Lists 

Sets to 0 the dimension of aii iists in 
memory. 

[2^ [mem] 

MEMORY 

4:ClrAIILIsts 

CIrDraw 

Ciears aii drawn eiements from a 
graph or drawing. 

M [draw] 

DRAW 

1 iCIrDraw 

CIrHome 

Ciears the home screen. 

t |PRGM| 

I/O 

8:ClrHome 
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Function or Instruction/ 

Arguments Result 

CIrList listnamel Sets to 0 the dimension of one or 

[,listname2, more listnames. 

listname n\ 

CIrTable Ciears aii vaiues from the tabie. 


conj(v'a/Me) 

Returns the compiex conjugate of a 
compiex number or iist of compiex 
numbers. 

Connected 

Sets connected piotting mode; resets 
aii Y= editor graph-styie settings to 

CoordOff 

Turns off cursor coordinate vaiue 
dispiay. 

CoordOn 

Turns on cursor coordinate vaiue 
dispiay. 

cos(value) 

Returns cosine of a reai number, 
expression, or iist. 

cos~^(value) 

Returns arccosine of a reai number, 
expression, or iist. 

cosh{value) 

Returns hyperboiic cosine of a reai 
number, expression, or iist. 

cosh (value) 

Returns hyperboiic arccosine of a 
reai number, expression, or iist. 

CubicReg [Xlistname, 
Ylistname/reqlist, 
regequ] 

Fits a cubic regression modei to 
Xlistname and Ylistname with 
frequency freqlist, and stores the 
regression equation to regequ. 
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Key or Keys/ 

Menu or Screen/Item 

fswl 

EDIT 

4:ClrList 

t IPRGMI 

I/O 

9:ClrTable 

CPX 
1 :conj( 

t OviOD^ 

Connected 

t [2^ [format] 

CoordOff 

t [2^ [format] 

CoordOn 

[M] 

[M [cos-'] 

[M [CATALOG] 

cosh( 

[2^ [CATALOG] 

cosh ■'( 

[swi 

CALC 

6:CubicReg 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/item 

cumSum(//5f) 

Returns a list of the cumulative sums 
of the elements in list, starting with 
the first element. 

M [list] 

OPS 

6:cumSum( 

cumSum(marnx) 

Returns a matrix of the cumulative 
sums of matrix elements. Each 
element in the returned matrix is a 
cumulative sum of a matrix column 
from top to bottom. 

[2^ [matrix] 

MATH 

0:cumSum( 

<ib<i(datel ,date2) 

Calculates the number of days 
between datel and date! using the 
actual-day-count method. 

|APPS| 1 iFinance 
CALC 

D:dbd( 

value>Dec 

Displays a real or complex number, 
expression, list, or matrix in decimal 
format. 

[M^ 

MATH 

2>Dec 

Degree 

Sets degree angle mode. 

t [iViOD^ 

Degree 

DelVar variable 

Deletes from memory the contents of 
variable. 

t IPRGMI 

CTL 

GiDelVar 

DependAsk 

Sets table to ask for dependent- 
variable values. 

t [2^ [TBLSET] 

Depend: Ask 

DependAuto 

Sets table to generate dependent- 
variable values automatically. 

t [2^ [TBLSET] 

Depend: Auto 

det(marnx) 

Returns determinant of matrix. 

[2^ [matrix] 

MATH 

1 :det( 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

DiagnosticOff 

Sets diagnostics-off mode; r, r2, and 

R2 are not displayed as regression 
model results. 

[2^ [CATALOG] 

DiagnosticOff 

DiagnosticOn 

Sets diagnostics-on mode; r, r2, and 
R2 are displayed as regression 
model results. 

[2^ [CATALOG] 

DiagnosticOn 

^\m{listname) 

Returns the dimension of listname. 

M [list] 

OPS 

3:dim( 

d\m{matrixname) 

Returns the dimension of 
matrixname as a list. 

[2^ [matrix] 

MATH 

3:dim( 

length-¥d i m(listname) 

Assigns a new dimension {length) to a 
new or existing listname. 

M [list] 

OPS 

3:dim( 

{rows,columns}-^ 
d i m {matrixname) 

Assigns new dimensions to a new or 
existing matrixname. 

[2^ [matrix] 

MATH 

3:dim( 

Disp 

Displays the home screen. 

t IPRGMI 

I/O 

3:Disp 

Disp [valueA,valueB, 
valueC,...,value n\ 

Displays each value. 

t |PRGM| 

I/O 

3:Disp 

DispGraph 

Displays the graph. 

t IPRGMI 

I/O 

4:DispGraph 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

DispTable 

Displays the table. 

t IPRGMI 

I/O 

5:DispTable 

valueiXilAS 

Displays value in DMS format. 

[2^ [angle] 

ANGLE 

4>DMS 

Dot 

Sets dot plotting mode; resets all Y= 
editor graph-style settings to . 

t [MOD^ 

Dot 

DrawF expression 

Draws expression (in terms of X) on 
the graph. 

[2^ [draw] 

DRAW 

6:DrawF 

Drawinv expression 

Draws the inverse of expression by 
plotting X values on the y-axis and Y 
values on the x-axis. 

[2^ [draw] 

DRAW 

8:Drawlnv 

\DS<{variable,value) 

icommandA 

'.commands 

Decrements variable by 1; skips 
commandA if variable < value. 

t IPRGMI 

CTL 

B:DS<( 

e'^ipower) 

Returns e raised to power. 

|2ncl| [e^] 

e'^iUst) 

Returns a list of e raised to a list of 
powers. 

|2ncl| [e^] 

Exponent: 
value ^exponent 

Returns value times 10 to the 
exponent. 

M[ee1 

Exponent: 

Returns list elements times 10 to the 

M[ee1 

listEexponent 

exponent. 


Exponent: 

Returns matrix elements times 10 to 

M[ee1 

matrixEexponent 

the exponent. 
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Function or Instruction/ 
Arguments 

Result 

i£.\\{nominal rate, 
compounding periods) 

Computes the effective interest rate. 

Else 

See lf:Then:Else 

End 

Identifies end of For(, If-Then-Else, 
Repeat, or While loop. 

Eng 

Sets engineering display mode. 

Equ^String(Y= var,Strn) 

Converts the contents of a Y= var to 
a string and stores it in Strn. 

expr(string) 

Converts string to an expression and 
executes it. 

ExpReg [XUstname, 
Ylistname/reqlist,regequ] 

Fits an exponential regression model 
to XUstname and YUstname with 
frequencyand stores the 
regression equation to regequ. 

ExprOff 

Turns off the expression display 
during TRACE. 

ExprOn 

Turns on the expression display 
during TRACE. 

F c6i{lowerbound, 
upperbound, 
numerator df, 
denominator dj) 

Computes the F distribution 
probability between lowerbound and 
upperbound for the specified 
numerator df (degrees of freedom) 
and denominator df. 


TI-83 Plus Tables and Reference Information 


Key or Keys/ 

Menu or Screen/Item 

lAPPS1 1 :Finance 

CALC 

C>Eff( 


t IPRGMI 

CTL 

7:End 

t OviOD^ 

Eng 

[2^ [CATALOG] 

Equ^String( 

[2^ [CATALOG] 

expr( 

[swi 

CALC 

OiExpReg 

t [2^ [format] 

ExprOff 

t [M [format] 

ExprOn 

[2^ [DISTR] 

DISTR 

9:Fcdf( 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

F\\\(value,matrixname) 

Stores value to each element in 
matrixname. 

[2^ [matrix] 

MATH 

4:Fill( 

F\\\(value,listname) 

Stores value to each element in 
listname. 

M [list] 

OPS 

4:Fill( 

Fix# 

Sets fixed-decimal mode for # of 
decimal places. 

t [MOD^ 

0123456789 

(select one) 

Float 

Sets floating decimal mode. 

t [iviOD^ 

Float 

\Max(expression,variable, 
lower,upper[,tolerance]) 

Returns the value of variable where 
the local maximum of expression 
occurs, between lower and upper, 
with specified tolerance. 

[M^ 

MATH 

7:fMax( 

iM\n{expression,variable, 
lower,upper[,tolerance]) 

Returns the value of variable where 
the local minimum of expression 
occurs, between lower and upper, 
with specified tolerance. 

[M^ 

MATH 

6:fMln( 

\n\n\{expression,variable, 
lower,upper[,tolerance]) 

Returns the function integral of 
expression with respect to variable, 
between lower and upper, with 
specified tolerance. 

[M^ 

MATH 

9:fnlnt( 

FnOff [function#, 
function#,...function n] 

Deselects all Y= functions or 
specified Y= functions. 

Y-VARS On/Off 
2:FnOff 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/item 

FnOn [function#, 
function#,...function n\ 

Selects all Y= functions or specified 

Y= functions. 

Y-VARS On/Off 
1:FnOn 

:For(variable,begin,end 

[,increment]) 

'.commands 

:End 

'.commands 

Executes commands through End, 
Incrementing variable from begin by 
increment until variable>end. 

t IPRGMI 

CTL 

4:For( 

\Part(value) 

Returns the fractional part or parts of 
a real or complex number, 
expression, list, or matrix. 

[M^ 

NUM 

4:fPart( 

F numerator df, 
denominator df) 

Computes the F distribution 
probability between lowerbound and 
upperbound for the specified 
numerator df (degrees of freedom) 
and denominator df. 

[2^ [DISTR] 

DISTR 

8:Fpdf( 

valueyFrac 

Displays a real or complex number, 
expression, list, or matrix as a fraction 
simplified to Its simplest terms. 

[mfi^ 

MATH 

1 >Frac 

Full 

Sets full screen mode. 

t pViOD^ 

Full 

Func 

Sets function graphing mode. 

t pViOD^ 

Func 

GarbageCollect 

Displays the garbage collection 
menu to allow cleanup of unused 
archive memory. 

[M [CATALOG] 

GarbageCollect 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

gcd ( value A, value B) 

Returns the greatest common divisor 
of valueA and valueB, which can be 
reai numbers or lists. 

[M^ 

NUM 

9:gcd( 

geometcdf(/7,x) 

Computes a cumulative probability at 

X, the number of the trial on which 
the first success occurs, for the 
discrete geometric distribution with 
the specified probability of success p. 

[2^ [DISTR] 

DISTR 

E:geometcdf( 

geometpdf(/7,x) 

Computes a probability at x, the 
number of the trial on which the first 
success occurs, for the discrete 
geometric distribution with the 
specified probability of success p. 

[2^ [DISTR] 

DISTR 

D:geometpdf( 

Get(variable) 

Gets data from the CBL 2™/CBL™ or 
CBR™ System and stores it in variable. 

t IPRGMI 

I/O 

A:Get( 

GetCa\c(variable) 

Gets contents of variable on another 
TI-83 Plus and stores it to variable on 
the receiving TI-83 Plus. 

t IPRGMI 

I/O 

0:GetCalc( 

getKey 

Returns the key code for the current 
keystroke, or 0, if no key is pressed. 

t IPRGMI 

I/O 

7:getKey 

Goto label 

Transfers control to label. 

t IPRGMI 

CTL 

OiGotO 

GraphS\y\eifunction#, 

graphstyle#) 

Sets a graphstyle lor function#. 

t IPRGMI 

CTL 

H:GraphStyle( 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

GridOff 

Turns off grid format. 

t [M [format] 

GridOff 

GridOn 

Turns on grid format. 

t [M [format] 

GridOn 

G-T 

Sets graph-tabie verticai spiit-screen 
mode. 

t [iviOD^ 

G-T 

Horiz 

Sets horizontai spiit-screen mode. 

t [MOD^ 

Horiz 

Horizontal y 

Draws a horizontai iine aty. 

M [draw] 

DRAW 

3:Horizontal 

\dentHy(dimension) 

Returns the identity matrix of 
dimension rows x dimension 
coiumns. 

[2^ [matrix] 

MATH 

5:identity( 

:lf condition 
\commandA 
'.commands 

If condition = 0 (false), skips 
commandA. 

t IPRGMI 

CTL 

1:lf 

:lf condition 

:Then 

'.commands 

:End 

'.commands 

Executes commands from Then to 

End if condition = 1 (true). 

t IPRGMI 

CTL 

2:Then 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

:lf condition 

:Then 

'.commands 

:Else 

'.commands 

:End 

'.commands 

Executes commands from Then to 

Else if condition = 1 (true); from Else 
to End if condition = 0 (faise). 

t IPRGMI 

CTL 

3:Else 

imag(va/Me) 

Returns the imaginary (nonreai) part 
of a compiex number or iist of 
compiex numbers. 

CPX 

3:lmag( 

IndpntAsk 

Sets tabie to ask for independent- 
variabie vaiues. 

t [M [tblset] 

Indpnt: Ask 

IndpntAuto 

Sets tabie to generate independent- 
variabie vaiues automaticaiiy. 

t [M [tblset] 

Indpnt: Auto 

Input 

Dispiays graph. 

t IPRGMI 

I/O 

1:lnput 

Input [variable] 

Input ['text",variable] 

Prompts for vaiue to store to 
variable. 

t IPRGMI 

I/O 

1:lnput 

Input [S\tn,variable] 

Dispiays Strn and stores entered 
vaiue to variable. 

t IPRGMI 

I/O 

1:lnput 

\nS\r\nQ{string,substring 

[start]) 

Returns the character position in 
string of the first character of 
substring beginning at start. 

[M [CATALOG] 

inString( 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

\n\{value) 

Returns the largest integer < a real or 
complex number, expression, list, or 
matrix. 

[M^ 

NUM 

5:int( 

l\n\{pmtl ,pmt2 
[,roundvalue]) 

Computes the sum, rounded to 
roundvalue, of the interest amount 
between pmtl and pmt2 for an 
amortization schedule. 

|APPS| 1 iFinance 
CALC 

A:2;lnt( 

invNorm(area[,|i,a]) 

Computes the inverse cumulative 
normal distribution function for a 
given area under the normal 
distribution curve specified by p and 

C7. 

[2^ [DISTR] 

DISTR 

3:invNorm( 

iPart(va/Me) 

Returns the integer part of a real or 
complex number, expression, list, or 
matrix. 

[M^ 

NUM 

3:iPart( 

i rr( CFO, CFLisl[, CFFreq]) 

Returns the interest rate at which the 
net present value of the cash flow is 
equal to zero. 

|APPS| 1 iFinance 
CALC 

8:irr( 

:\S>(variable,value) 

\commandA 

'.commands 

Increments variable by 1; skips 
commandA if variable>value. 

t IPRGMI 

CTL 

A:IS>( 

ilistname 

Identifies the next one to five 
characters as a user-created list 
name. 

M [list] 

OPS 

B:( 

LabelOff 

Turns off axes labels. 

t [2^ [format] 

LabelOff 

LabelOn 

Turns on axes labels. 

t [2^ [format] 


LabelOn 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

Lbl label 

Creates a label of one or two 
characters. 

t IPRGMI 

CTL 

9:Lbl 

\cn\{valueA, valueB) 

Returns the least common multiple of 
valueA and valueB, which can be 
real numbers or lists. 

[M^ 

NUM 

8:lcm( 

length(5/n>ig) 

Returns the number of characters in 
string. 

[2^ [CATALOG] 

length( 

Une{Xl,Yl,X2,Y2) 

Draws a line from {XI,Yl) to {X2,Y2). 

M [draw] 

DRAW 

2:Line( 

L\x\e{Xl,Yl,X2,Y2,0) 

Erases a line from {X1,Y1) to 
{X2,Y2). 

[2^ [draw] 

DRAW 

2:Line( 

LinReg(a+bx) [Xlistname, 
Ylistname/reqlist, 
regequ] 

Fits a linear regression model to 
Xlistname and Ylistname with 
frequency freqlist, and stores the 
regression equation to regequ. 

[sw] 

CALC 

8:LinReg(a+bx) 

LinReg(ax+b) [Xlistname, 
Ylistname/reqlist, 
regequ] 

Fits a linear regression model to 
Xlistname and Ylistname with 
frequencyand stores the 
regression equation to regequ. 

[sw] 

CALC 

4:LinReg(ax+b) 

LinRegTTest [Xlistname, 
Ylistname/reqlist, 
alternative,regequ] 

Performs a linear regression and a 
f-test. altemative=-^ is <; 
alternative=0 is alternative=^ is >. 

t[sw] 

TESTS 

E: LinRegTTest 

AL\st{list) 

Returns a list containing the 
differences between consecutive 
elements in list. 

[M [list] 

OPS 

7:AList( 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

List ► msAr(listnamel 

listname n,matrixname) 

Fills matrixname column by column 
with the elements from each specified 
listname. 

M [list] 

OPS 

0:List^matr( 

\n{value) 

Returns the natural logarithm of a 
real or complex number, expression, 
or list. 

m 

LnReg [Xlistname, 
Ylistname/reqlist, 
regequ] 

Fits a logarithmic regression model 
to Xlistname and Ylistname with 
frequency freqlist, and stores the 
regression equation to regequ. 

[sw] 

CALC 

9:LnReg 

\OQ{value) 

Returns logarithm of a real or 
complex number, expression, or list. 

[LOG] 

Logistic [Xlistname, 
Ylistname/reqlist, 
regequ] 

Fits a logistic regression model to 
Xlistname and Ylistname with 
frequency freqlist, and stores the 
regression equation to regequ. 

[SW] 

CALC 

BiLogistic 

Matr^list(marnx, 

listname A,...,listname n) 

Fills each listname with elements 
from each column in matrix. 

M [list] 

OPSA:Matr^list( 

lAdXtV\\s\{matrix, 

column#,listname) 

Fills a listname with elements from a 
specified column# in matrix. 

M [list] 

OPSA:Matr^list( 

msiX(valueA,valueB) 

Returns the larger of valueA and 
valueB. 

[M^ 

NUM 

7:max( 

max(list) 

Returns largest real or complex 
element in list. 

[M [list] 

MATH 

2:max( 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

max(listA,listB) 

Returns a real or complex list of the 
larger of each pair of elements in listA 
and listB. 

M [list] 

MATH 

2:max( 

max(value, list) 

Returns a real or complex list of the 
larger of value or each list element. 

M [list] 

MATH 

2:max( 

mean(list[/reqlist]) 

Returns the mean of list with 
frequency 

M [list] 

MATH 

3:mean( 

med\an(list[/reqlist]) 

Returns the median of /wf with 
frequency 

M [list] 

MATH 

4:median( 

Med-Med [Xlistname, 
Ylistname/reqlist, 
regequ] 

Fits a median-median model to 
Xlistname and Ylistname with 
frequencyand stores the 
regression equation to regequ. 

[sw] 

CALC 

3:Med-Med 

Menu(" title","textl",labell 
"text?",label?]) 

Generates a menu of up to seven 
items during program execution. 

t IPRGMI 

CTL 

C:Menu( 

m\n{valueA,valueB) 

Returns smaller of valueA and 
valueB. 

[M^ 

NUM 

6:min( 

mm(list) 

Returns smallest real or complex 
element in list. 

M [list] 

MATH 

1 :min( 

m\n(listA,listB) 

Returns real or complex list of the 
smaller of each pair of elements in 
listA and listB. 

[M [list] 

MATH 

1 :min( 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/item 

m\n{value,list) 

Returns a real or complex list of the 
smaller of value or each list element. 

M [list] 

MATH 

1 :min( 

valueA nCr valueB 

Returns the number of combinations 
of valueA taken valueB at a time. 

[M^ 

PRB 

3:nCr 

value nCr list 

Returns a list of the combinations of 
value taken each element In list at a 
time. 

[M^ 

PRB 

3:nCr 

list nCr value 

Returns a list of the combinations of 
each element In list taken value at a 
time. 

[M^ 

PRB 

3:nCr 

listA nCr listB 

Returns a list of the combinations of 
each element In listA taken each 
element In listB at a time. 

[M^ 

PRB 

3:nCr 

nDer\\i(expression,variable, 

value[,e]) 

Returns approximate numerical 
derivative of expression with respect 
to variable at value, with specified e. 

[M^ 

MATH 

8:nDeriv( 

>tiom(effective rate, 
compounding periods) 

Computes the nominal Interest rate. 

|APPS| 1 iFinance 
CALC 

B>Nom( 

Normal 

Sets normal display mode. 

t [MOD^ 

Normal 

notma\c(ii(lowerbound, 

upperbound[,\i,a]) 

Computes the normal distribution 
probability between lowerbound and 
upperbound for the specified p and 

<j. 

[2^ [DISTR] 

DISTR 

2:normalcdf( 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

normalpdf(x[,^,o]) 

Computes the probability density 
function for the normal distribution at 
a specified x value for the specified jj. 
and (7. 

[2^ [DISTR] 

DISTR 

1 :normalpdf( 

no\{value) 

Returns 0 if value is 0. value can 
be a real number, expression, or list. 

M [test] 

LOGIC 

4:not( 

valueA nPr valueB 

Returns the number of permutations 
of valueA taken valueB at a time. 

[M^ 

PRB 

2:nPr 

value nPr list 

Returns a list of the permutations of 
value taken each element in list at a 
time. 

[M^ 

PRB 

2:nPr 

list nPr value 

Returns a list of the permutations of 
each element in list taken value at a 
time. 

[M^ 

PRB 

2:nPr 

list A nPr listB 

Returns a list of the permutations of 
each element in listA taken each 
element in listB at a time. 

[M^ 

PRB 

2:nPr 

nip\i(interest rate,CFO, 
CFList[,CFFreq]) 

Computes the sum of the present 
values for cash inflows and outflows. 

|APPS| 1 iFInance 
CALC 

7:npv( 

valueA or valueB 

Returns 1 if valueA or valueB is 0. 
valueA and valueB can be real 
numbers, expressions, or lists. 

M [test] 

LOGIC 

2:or 

0\xVp\X\(row,column, 
"text") 

Displays text beginning at specified 
row and column. 

t IPRGMI 

I/O 

6:Output( 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

0\xVp\X\{row,column, 
value) 

Displays value beginning at specified 
row and column. 

t IPRGMI 

I/O 

6:Output( 

Param 

Sets parametric graphing mode. 

t pViOD^ 

Par 

Pause 

Suspends program execution until 
vou press 1 enter I. 

t IPRGMI 

CTL 

8: Pause 

Pause [value] 

Displays value', suspends program 
execution until vou press i enter I. 

t IPRGMI 

CTL 

8: Pause 

P\o\.#{type,Xlistname, 

Ylistname,mark) 

Defines Plot# (1, 2, or 3) of type 
Scatter or xyLine for Xlistname and 
Ylistname using mark. 

t [IM] [STAT plot] 

PLOTS 

1:Plot1- 

2:Plot2- 

3:Plot3- 

P\ol#(type,Xlistname, 

freqlist) 

Defines Plot# (1, 2, or 3) of type 

Histogram or Boxplot for Xlistname 
with frequency freqlist. 

t [M [STAT plot] 

PLOTS 

1:Plot1- 

2:Plot2- 

3:Plot3- 

P\ot#(type,Xlistname, 
freqlist,mark) 

Defines Plot# (1, 2, or 3) of type 
ModBoxplot for Xlistname with 
frequencyusing mark. 

t [IM] [STAT plot] 

PLOTS 

1:Plot1- 

2:Plot2- 

3:Plot3- 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

P\ot#(type,datalistname, 
data axis,mark) 

Defines Plot# (1, 2, or 3) of type 
NormProbPlot for datalistname on 
data axis using mark, data axis can 
be X or Y. 

t [M [STAT plot] 

PLOTS 

1:Plot1- 

2:Plot2- 

3:Plot3- 

PlotsOff [1,2,3] 

Deseiects aii stat piots or one or 
more specified stat piots (1,2, or 3). 

[2^ [STAT plot] 

STAT PLOTS 
4:PlotsOff 

PlotsOn [1,2,3] 

Seiects aii stat piots or one or more 
specified stat piots (1, 2, or 3). 

[2^ [STAT plot] 

STAT PLOTS 
5:PlotsOn 

Pmt_Bgn 

Specifies an annuity due, where 
payments occur at the beginning of 
each payment period. 

|APPS| 1 :Flnance 
CALC 

F:Pmt_Bgn 

Pmt_End 

Specifies an ordinary annuity, where 
payments occur at the end of each 
payment period. 

|APPS| 1 iFInance 
CALC 

E:Pmt_End 

poissoncdf(|x,x) 

Computes a cumuiative probabiiity at 

X for the discrete Poisson distribution 
with specified mean |i. 

[M [DISTR] 

DISTR 

C:polssoncdf( 

poissonpdf(|i,x) 

Computes a probabiiity at x for the 
discrete Poisson distribution with the 
specified mean |i. 

M [DISTR] 

DISTR 

B:polssonpdf( 

Polar 

Sets poiar graphing mode. 

t [iViOD^ 

Pol 

complex value ►Polar 

Dispiays complex value in poiar 
format. 

[M^ 

CPX 

7>Polar 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

PolarGC 

Sets polar graphing coordinates 
format. 

t [M [format] 

PolarGC 

prgmname 

Executes the program name. 

t IPRGMI 

CTRL 



Diprgm 

lPxn{pmtl ,pmt2 
[,roundvalue]) 

Computes the sum, rounded to 
roundvalue, of the principal amount 
between pmtl and pmt2 for an 
amortization schedule. 

|APPS| 1 iFinance 
CALC 

0:2;Prn( 

prod(list[,start,end\) 

Returns product of list elements 
between start and end. 

M [list] 

MATH 

6:prod( 

Prompt variableA 
[,variableB,...,variable n] 

Prompts for value for variableA, then 
variableB, and so on. 

t IPRGMI 

I/O 

2:Prompt 

1-PropZlnt(x,?i 

[,confidence level]) 

Computes a one-proportion z 
confidence interval. 

t[lM] 

TESTS 

A:1-PropZlnt( 

2-PropZlnt(xi,?ii,x2,?i2 
[,confidence level]) 

Computes a two-proportion z 
confidence interval. 

t[lM] 

TESTS 

B:2-PropZlnt( 

1 -PropZT es\{pO,x,n 

[,alternative,drawfiag]) 

Computes a one-proportion z test. 
alternative=-^ is <; alternative=0 is 
alternative=^ is >. drawfiag='\ 
draws results; drawfiag=0 calculates 
results. 

t[lM] 

TESTS 

5:1-PropZTest( 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

2-PropZTest(xi ,?ii ,x2,?i2 
[,alternative,drawflag]) 

Computes a two-proportion z test. 
alternative=-^ is <; alternative=0 is 
alternative=^ is >. drawflag=^ 
draws resuits; drawflag=0 caicuiates 
resuits. 

t[lM] 

TESTS 

6:2-PropZTest( 

Pt-Change(x,y) 

Reverses a point at {x,y). 

[2^ [draw] 

POINTS 

3:Pt-Change( 

Pt-Off(x,y[,mar^]) 

Erases a point at {x,y) using mark. 

[2^ [draw] 

POINTS 

2:Pt-Off( 

Pt-On(x,y[,mar^]) 

Draws a point at {x,y) using mark. 

[2^ [draw] 

POINTS 

1 :Pt-On( 

PwrReg [Xlistname, 
Ylistname/reqlist, 
regequ] 

Fits a power regression modei to 
Xlistname and Ylistname with 
frequencyand stores the 
regression equation to regequ. 

[sw] 

CALC 

AiPwrReg 

Pxl-Change(roH’,co/Mm?i) 

Reverses pixei at {row,column)] 

0 < row < 62 and 0 < column < 94. 

[2^ [draw] 

POINTS 

6:Pxl-Change( 

Px\-0\\{row,column) 

Erases pixei at (row,column)] 

0 < row < 62 and 0 < column < 94. 

[2^ [draw] 

POINTS 

5:Pxl-Off( 

Px\-Ox\{row,column) 

Draws pixei at (row,column)] 

0 < row < 62 and 0 < column < 94. 

M [draw] 

POINTS 

4:Pxl-On( 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

pxl-T est(row,column) 

Returns 1 if pixel {row, column) is on, 

0 if it is off; 0 < row < 62 and 

0 < column < 94. 

[2^ [draw] 

POINTS 

7:pxl-Test( 

P>Rx{r,ff) 

Returns X, given polar coordinates r 
and 0 or a list of polar coordinates. 

[2^ [angle] 

ANGLE 

7:P^Rx( 

P>Ry{r,ff) 

Returns Y, given polar coordinates r 
and 0 or a list of polar coordinates. 

[2^ [angle] 

ANGLE 

8:P^Ry( 

QuadReg [Xlistname, 
Ylistname/reqlist, 
regequ] 

Fits a quadratic regression model to 
Xlistname and Ylistname with 
frequencyand stores the 
regression equation to regequ. 

[sw] 

CALC 

5:QuadReg 

QuartReg [Xlistname, 
Ylistname/reqlist, 
regequ] 

Fits a quartic regression model to 
Xlistname and Ylistname with 
frequency freqlist, and stores the 
regression equation to regequ. 

[sw] 

CALC 

7:QuartReg 

Radian 

Sets radian angle mode. 

t [iViOD^ 

Radian 

ra nd [{numtrials)] 

Returns a random number between 0 
and 1 for a specified number of trials 
numtrials. 

[M^ 

PRB 

1 :rand 

ra nd B \n{numtrials,prob 
[,numsimulations]) 

Generates and displays a random 
real number from a specified 

Binomial distribution. 

[M^ 

PRB 

7:randBin( 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

randlnt( lower,upper 

Generates and displays a random 


[,numtrials]) 

integer within a range specified by 
lower and upper integer bounds for a 
specified number of trials numtrials. 

PRB 

5:randlnt( 

randM(rows,columns) 

Returns a random matrix of rows (1- 
99) X columns (1-99). 

[2^ [matrix] 

MATH 

6:randM( 

randfiorm(p,c^,numtrials]) 

Generates and displays a random 
real number from a specified Normal 
distribution specified by |.i and o for a 
specified number of trials numtrials. 

[M^ 

PRB 

6:randNorm( 

re'^Qi 

Sets the mode to polar complex 
number mode (re''9i). 

t [iviOD^ 
re ''01 

Real 

Sets mode to display complex results 
only when you enter complex 
numbers. 

t [MOD^ 

Real 

real(va/Me) 

Returns the real part of a complex 
number or list of complex numbers. 

[M^ 

CPX 

2:real( 

RecalIGDB n 

Restores all settings stored in the 
graph database variable GDBn. 

[2^ [draw] 

STO 

4:RecallGDB 

RecallPic n 

Displays the graph and adds the 
picture stored in P'lcn. 

M [draw] 

STO 

2:RecallPic 

complex value ►Rect 

Displays complex value or list in 
rectangular format. 

[M^ 

CPX 

6>Rect 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

RectGC 

Sets rectangular graphing 
coordinates format. 

t [M [format] 

RectGC 

rei(matrix) 

Returns the row-echelon form of a 
matrix. 

[2^ [matrix] 

MATH 

A:ref( 

: Repeat condition 
'.commands 

:End 

'.commands 

Executes commands until condition 
is true. 

t IPRGMI 

CTL 

6: Repeat 

Return 

Returns to the calling program. 

t IPRGMI 

CTL 

EiReturn 

rou nd (va/rre [,#decimals]) 

Returns a number, expression, list, 
or matrix rounded to ^decimals (< 9). 

[M^ 

NUM 

2:round( 

*tovi{value,matrix,row) 

Returns a matrix with row of matrix 
multiplied by value and stored in row. 

[2^ [matrix] 

MATH 

E:*row( 

row+ (matrix, row A, rowB) 

Returns a matrix with rowA of matrix 
added to rowB and stored in rowB. 

M [matrix] 

MATH 

D:row+( 

*to\N+(value,matrix, 
rowA,rowB) 

Returns a matrix with rowA of matrix 
multiplied by value, added to rowB, 
and stored in rowB. 

[2^ [matrix] 

MATH 

F:*row+( 

rowSwap(marnx, rovvA, 
rowB) 

Returns a matrix with rowA of matrix 
swapped with rowB. 

M [matrix] 

MATH 

C:rowSwap( 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

rre\{matrix) 

Returns the reduced row-echelon 
form of a matrix. 

[2^ [matrix] 

MATH 

B:rref( 

R>Pr(x,y) 

Returns R, given rectangular 
coordinates x and y or a list of 
rectangular coordinates. 

[2^ [angle] 

ANGLE 

5:R^Pr( 

R^P0(x,3;) 

Returns 0, given rectangular 
coordinates x and y or a list of 
rectangular coordinates. 

[2^ [angle] 

ANGLE 

6:R^P0( 

2-SampFTest [listnamel, 
listname2 freqlistl, 
freqlistl,alternative, 
drawflag] 

(Data list input) 

Performs a two-sample F test. 
alternative=-^ is <; alternative=0 is 
alternative=^ is >. drawflag=^ 
draws results; drawflag=0 calculates 
results. 

t[lM] 

TESTS 

D:2-SampFTest 

2-SampFTest Sxl,nl, 
Sx2,n2[,alternative, 
drawflag] 

(Summary stats input) 

Performs a two-sample F test. 
alternative=-^ is <; alternative=0 is 
alternative=^ is >. drawflag=^ 
draws results; drawflag=Q calculates 
results. 

t[lM] 

TESTS 

D:2-SampFTest 

2-SampTlnt [listnamel, 
listname2, 
freqlistl freqlist2, 
confidence level,pooled\ 
(Data list input) 

Computes a two-sample t confidence 
interval.pools variances; 
pooled=0 does not pool variances. 

t[lM] 

TESTS 

0:2-SampTlnt 

2-SampTlnt xl,Sxl,nl, 
x2,Sx2,n2 

[,confidence level,pooled] 
(Summary stats input) 

Computes a two-sample t confidence 
interval, pooled=^ pools variances; 
pooled=0 does not pool variances. 

t[lM] 

TESTS 

0:2-SampTlnt 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

2-SampTTest [listnamel, 
listnamel freqlistl, 
freqlistl,alternative, 
pooled,drawflag] 

(Data list input) 

Computes a two-sample t test. 
alternative=-^ is <; alternative=0 is 
alternative=^ is >. pooled=^ pools 
variances; pooled=0 does not pool 
variances, drawflag=^ draws results; 
drawflag=Q calculates results. 

t[lM] 

TESTS 

4:2-SampTTest 

2-SampTTest xl,Sxl,nl, 
x2,Sx2,n2[,altemative, 
pooled,drawflag] 
(Summary stats input) 

Computes a two-sample t test. 
alternative=-^ is <; alternative=0 is 
alternative=^ is >.pooled=^ pools 
variances; pooled=0 does not pool 
variances, drawflag=^ draws results; 
drawflag=0 calculates results. 

t[lM] 

TESTS 

4:2-SampTTest 

2-SampZlnt(cri,cr2 

[,listnamel ,listname2, 
freqlistl freqlist2, 
confidence level]) 

(Data list input) 

Computes a two-sample z 
confidence interval. 

t[lM] 

TESTS 

9:2-SampZlnt( 

2-SampZlnt(cri,cr2, 

Xl,nl,x2,n2 
[,confidence level]) 
(Summary stats input) 

Computes a two-sample z 
confidence interval. 

t[lM] 

TESTS 

9:2-SampZlnt( 

2-SampZTest(cri ,(72 
[,listnamel ,listname2, 
freqlistl freqlist2, 
alternative,drawflag]) 
(Data list input) 

Computes a two-sample z test. 
alternative=-^ is <; alternative=0 is 

Tt; alternative=^ is >. drawflag=^ 
draws results; drawflag=0 calculates 
results. 

t[lM] 

TESTS 

3:2-SampZTest( 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

2-SampZTest(cri ,(72, 
Xl,nl,x2,n2 
[,alternative,drawflag]) 
(Summary stats input) 

Computes a two-sample z test. 
alternative=-^ is <; alternative=0 is 
alternative=^ is >. drawfiag=^ 
draws results; drawflag=0 calculates 
results. 

t[lM] 

TESTS 

3:2-SampZTest( 

Sci 

Sets scientific notation display mode. 

t pViOD^ 

Sci 

Se\ect(Xlistname, 

Ylistname) 

Selects one or more specific data 
points from a scatter plot or xyLine 
plot (only), and then stores the 
selected data points to two new lists, 
Xlistname and Ylistname. 

M [list] 

OPS 

8:Select( 

Sendi(variable) 

Sends contents of variable to the 

CBL 2/CBL or CBR System. 

t IPRGMI 

I/O 

B:Send( 

se(\{expression,variable, 
begin,end[,increment]) 

Returns list created by evaluating 
expression with regard to variable, 
from begin to end by increment. 

M [list] 

OPS 

5:seq( 

Seq 

Sets sequence graphing mode. 

t [iViOD^ 

Seq 

Sequential 

Sets mode to graph functions 
sequentially. 

t [iviOD^ 

Sequential 

SetUpEditor 

Removes all list names from the stat 
list editor, and then restores list 
names L1 through L6 to columns 1 
through 6. 

[sw] 

EDIT 

5:SetUpEdltor 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/item 

SetUpEditor listnamel 
[,listname2,..., 

Iistname20] 

Removes all list names from the stat 
list editor, then sets It up to display 
one or more listnames In the 
specified order, starting with column 

1. 

[swl 

EDIT 

5:SetUpEditor 

Shade(lowerfunc, 
upperfunc[,Xleft,Xright, 
pattern,patres]) 

Draws lowerfunc and upperfunc In 
terms of X on the current graph and 
uses pattern and patres to shade the 
area bounded by lowerfunc, 
upperfunc, Xleft, and Xright. 

[2^ [draw] 

DRAW 

7:Shade( 

S\\a6ex\lowerbound, 

upperboundjdj) 

Draws the density function for the 
distribution specified by degrees of 
freedom df and shades the area 
between lowerbound and 
upperbound. 

[2^ [DISTR] 

DRAW 

3:Shade%2( 

Shade F (lowerbound, 
upperbound, 
numerator df, 
denominator df) 

Draws the density function for the F 
distribution specified by numerator df 
and denominator df and shades the 
area between lowerbound and 
upperbound. 

[2^ [DISTR] 

DRAW 

4:ShadeF( 

ShadeHorm(lowerbound, 

upperbound[,\i,d\) 

Draws the normal density function 
specified by and o and shades the 
area between lowerbound and 
upperbound. 

[2^ [DISTR] 

DRAW 

1 :ShadeNorm( 

S\\a6e^{lowerbound, 
upperbound,df) 

Draws the density function for the 
Student-t distribution specified by 
degrees of freedom df, and shades 
the area between lowerbound and 
upperbound. 

[2^ [DISTR] 

DRAW 

2:Shade_t( 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

Simul 

Sets mode to graph functions 
simultaneously. 

t pviOD^ 

Simul 

s\n{value) 

Returns the sine of a real number, 
expression, or list. 

[sH 

s\n "^{value) 

Returns the arcsine of a real number, 
expression, or list. 

[2^ [SIN-'] 

sinh(va/Me) 

Returns the hyperbolic sine of a real 
number, expression, or list. 

M [CATALOG] 

sinh( 

sinh''(va/Me) 

Returns the hyperbolic arcsine of a 
real number, expression, or list. 

[2^ [CATALOG] 

sinh ■■( 

SinReg [iterations, 
Xlistname, Ylistname, 
period,regequ] 

Attempts iterations times to fit a 
sinusoidal regression model to 
Xlistname and Ylistname using a 
period guess, and stores the 
regression equation to regequ. 

[sw] 

CALC 

CiSinReg 

so\ve(expression,variable, 
guess,{lower,upper}) 

Solves expression for variable, given 
an initial guess and lower and upper 
bounds within which the solution is 
sought. 

t 

MATH 

0:solve( 

SortA(listname) 

Sorts elements of listname in 
ascending order. 

[M [list] 

OPS1 :SortA( 

SortA(keylistname, 
dependlistl [,dependlist2, 
...,dependlist n]) 

Sorts elements of keylistname in 
ascending order, then sorts each 
dependlist as a dependent list. 

[M [list] 

OPS 

1 :SortA( 

SortD(listname) 

Sorts elements of listname in 
descending order. 

M [list] 

OPS2:SortD( 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

Sot\\i{keylistname, 
dependlistl [,dependlist2, 
dependlist n]) 

Sorts elements of keylistname in 
descending order, then sorts each 
dependlist as a dependent list. 

M [list] 

OPS 

2:SortD( 

StdiDev(list[/reqlist]) 

Returns the standard deviation of the 
elements in to with frequency 
freqlist. 

M [list] 

MATH 

7:stdDev( 

Stop 

Ends program execution; returns to 
home screen. 

t IPRGMI 

CTL 

F:Stop 

Store: value-^variable 

Stores value in variable. 

[STO^ 

StoreGDB n 

Stores current graph in database 

GDBn. 

M [draw] 

STO 

3:StoreGDB 

StorePic n 

Stores current picture in picture P\cn. 

[2^ [draw] 

STO 

1 iStorePic 

String^Equ(5rrmg,Y= var) 

Converts string into an equation and 
stores it in Y= var. 

M [catalog] 

String^Equ( 

s\Ai{string,begin,length) 

Returns a string that is a subset of 
another string, from begin to length. 

M [catalog] 

sub( 

s\xm{list[,start,end\) 

Returns the sum of elements of list 
from start to end. 

M [list] 

MATH 

5:sum( 

\din{value) 

Returns the tangent of a real 
number, expression, or list. 

[TMl 

tan'i (va/i/e) 

Returns the arctangent of a real 
number, expression, or list. 

[2^ [TANi 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

JdinQen\{expression,value) 

Draws a line tangent to expression at 
X=value. 

[2^ [draw] 

DRAW 

5:Tangent( 

tanh(v'a/Me) 

Returns hyperbolic tangent of a real 
number, expression, or list. 

[2^ [CATALOG] 

tanh( 

tanh''(va/Me) 

Returns the hyperbolic arctangent of 
a real number, expression, or list. 

[2^ [CATALOG] 

tanh ■■( 

\c6\{lowerbound, 

upperbound,df) 

Computes the Student-r distribution 
probability between lowerbound and 
upperbound for the specified degrees 
of freedom df 

[M [DISTR] 

DISTR 

5:tcdf( 

T ext{row,column,text 1, 
text!,...,text n) 

Writes text on graph beginning at 
pixel {row,column), where 

0 < row < 57 and 0 < column < 94. 

[2^ [draw] 

DRAW 

0:Text( 

Then 

See IfiThen 

Time 

Sets sequence graphs to plot with 
respect to time. 

t [M [format] 

Time 

TInterval [listname, 
freqlist,confidence level] 
(Data list input) 

Computes a t confidence interval. 

t[sw] 

TESTS 

8:Tlnterval 

TInterval x,Sx,n 
[,confidence level] 
(Summary stats input) 

Computes a t confidence interval. 

t[lM] 

TESTS 

8:Tlnterval 

tpdf(x,4/) 

Computes the probability density 
function (pdf) for the Student-f 
distribution at a specified x value with 
specified degrees of freedom df. 

[2^ [DISTR] 

DISTR 

4:tpdf( 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

Trace 

Displays the graph and enters 

TRACE mode. 

ITRACEI 

T-Test idO[,listname, 
freqlist,alternative, 
drawflag] 

(Data list input) 

Performs a t test with frequency 
freqlist. alternative=-^ is <; 
alternative=0 is alternative=^ is >. 
drawflag=^ draws results; 
drawflag=0 calculates results. 

t[lM] 

TESTS 

2:T-Test 

T-Test idO, x,Sx,n 
[,alternative,drawflag] 
(Summary stats input) 

Performs a t test with frequency 
freqlist. alternative=-^ is < ; 
alternative=0 is ^ ; alternative=^ is 
>. drawflag=^ draws results; 
drawflag=0 calculates results. 

t[lM] 

TESTS 

2:T-Test 

tvm F\/[{N,I%,PV,PMT, 
P/Y,C/Y)] 

Computes the future value. 

|APPS| 1 iFinance 
CALC 

6:tvm_FV 

tvm r/o[{N,PV,PMT,FV, 
P/Y,C/Y)] 

Computes the annual interest rate. 

|APPS| 1 iFinance 
CALC 

3:tvm_( 

tvm H[{I%,PV,PMT,FV, 
P/Y,C/Y)] 

Computes the number of payment 
periods. 

|APPS| 1 iFinance 
CALC 

5:tvm_( 

tvm Pmt[{N,I%,PV,FV, 
P/Y,C/Y)] 

Computes the amount of each 
payment. 

|APPS| 1 iFinance 
CALC 

2:tvm_Pmt 

tvm Py[{N,I%,PMT,FV, 
P/Y,C/Y)] 

Computes the present value. 

|APPS| 1 iFinance 
CALC 

4:tvm PV 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

UnArchive 

Moves the specified variabies from 
the user data archive memory to 

RAM. 

[2^ [mem] 

6:UnArchive 


To archive variabies, use Archive. 


uvAxes 

Sets sequence graphs to piot u(n) on 
the x-axis and v(n) on the y-axis. 

t [M [format] 

uv 

uwAxes 

Sets sequence graphs to piot u(n) on 
the x-axis and w(n) on the y-axis. 

t [M [format] 

uw 

1 -Var Stats [Xlistname, 
freqlist] 

Performs one-variabie anaiysis on 
the data in Xlistname with frequency 
freqlist. 

[sw] 

CALC 

1:1-Var Stats 

2-Var Stats [Xlistname, 
Ylistname freqlist] 

Performs two-variabie anaiysis on 
the data in Xlistname and Ylistname 
with frequency 

[sw] 

CALC 

2:2-Var Stats 

yat\dince{list[freqlist\t 

Returns the variance of the eiements 
in listwWh frequency freqlist. 

M [list] 

MATH 

8:variance( 

Vertical x 

Draws a verticai iine atx. 

[2^ [draw] 

DRAW 

4:Vertical 

vwAxes 

Sets sequence graphs to piot v(n) on 
the x-axis and w(n) on the y-axis. 

t [M [format] 

vw 

Web 

Sets sequence graphs to trace as 
webs. 

t [M [format] 

Web 

:While condition 

Executes commands while condition 

t IPRGMI 

'.commands 

:End 

'.command 

is true. 

CTL 

5:While 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

valueA xor valueB 

Returns 1 if only valueA or valueB = 

0. valueA and valueB can be real 
numbers, expressions, or lists. 

M [test] 

LOGIC 

3:xor 

ZBox 

Displays a graph, lets you draw a box 
that defines a new viewing window, 
and updates the window. 

t [zooi^ 

ZOOM 

1 :ZBox 

ZDecimal 

Adjusts the viewing window so that 
aX= 0.1 and AY=0.1, and displays the 
graph screen with the origin centered 
on the screen. 

tlzooi^ 

ZOOM 

4:ZDeclmal 

ZInteger 

Redefines the viewing window using 
these dimensions: 

AX=1 Xscl=10 

AY=1 Yscl=10 

tlzooi^ 

ZOOM 

8:Zlnteger 

ZInterval o{,listname, 
freqlist,confidence level] 
(Data list input) 

Computes a z confidence interval. 

t[lM] 

TESTS 

7:Zlnterval 

ZInterval (T,x,n 

[,confidence level] 
(Summary stats input) 

Computes a z confidence interval. 

t[lM] 

TESTS 

7:Zlnterval 

Zoom In 

Magnifies the part of the graph that 
surrounds the cursor location. 

t [ZOOl 

ZOOM 

2:Zoom In 

Zoom Out 

Displays a greater portion of the 
graph, centered on the cursor 
location. 

tlZOOMj 

ZOOM 

3:Zoom Out 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/item 

ZoomFit 

Recalculates Ymin and Ymax to 
Include the minimum and maximum 

Y values, between Xmin and Xmax, 
of the selected functions and replots 
the functions. 

tfzooivil 

ZOOM 

OiZoomFit 

ZoomRcl 

Graphs the selected functions In a 
user-defined viewing window. 

t fzooivil 

MEMORY 

3:ZoomRcl 

ZoomStat 

Redefines the viewing window so 
that all statistical data points are 
displayed. 

tfzooivil 

ZOOM 

9:ZoomStat 

ZoomSto 

Immediately stores the current 
viewing window. 

t fzooivil 

MEMORY 

2:ZoomSto 

ZPrevious 

Replots the graph using the window 
variables of the graph that was 
displayed before you executed the 
last ZOOM Instruction. 

tfzooivil 

MEMORY 

1 iZPrevious 

ZSquare 

Adjusts the X or Y window settings 
so that each pixel represents an 
equal width and height In the 
coordinate system, and updates the 
viewing window. 

t fzooivil 

ZOOM 

5:ZSquare 

ZStandard 

Replots the functions Immediately, 
updating the window variables to the 
default values. 

t fzooivil 

ZOOM 

6:ZStandard 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

Z-Jes\{jx0,(5[,listname, 
freqlist,alternative, 
drawflag]) 

(Data list input) 

Performs a z test with frequency 
freqlist. alternative=-^ is <; 
alternative=0 is alternative=^ is >. 
drawflag=^ draws results; 
drawflag=0 calculates results. 

t[lM] 

TESTS 

1 :Z-Test( 

Z-Test(/iO,o,x,?i 
[,alternative,drawflag]) 
(Summary stats input) 

Performs a z test, altemative=-^ is <; 
alternative=0 is alternative=^ is >. 
drawflag=^ draws results; 
drawflag=0 calculates results. 

t[lM] 

TESTS 

1:Z-Test( 

ZTrig 

Replots the functions immediately, 
updating the window variables to 
preset values for plotting trig 
functions. 

t fzooi^ 

ZOOM 

7:ZTrig 

Factorial: value\ 

Returns factorial of value. 

[M^ 

PRB 

4:! 

Factorial: list\ 

Returns factorial of list elements. 

[M^ 

PRB 

4:! 

Degrees notation: value° 

Interprets value as degrees; 
designates degrees in DMS format. 

[2^ [angle] 

ANGLE 

1:( 

Radian: angle'^ 

Interprets angle as radians. 

[2^ [angle] 

ANGLE 

3:'^ 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

Transpose: matrix^ 

Returns a matrix in which each 
element (row, column) is swapped 
with the corresponding element 
(column, row) of matrix. 

[2^ [matrix] 

MATH 

2:T 

x^^root*-^ value 

Returns x‘^root of value. 

[M^ 

MATH 

5:x( 

x^^root^'ilist 

Returns x'hoot of list elements. 

[M^ 

MATH 

5:x( 

value 

Returns list roots of value. 

[M^ 

MATH 

5:x( 

listA^-4 listB 

Returns listA roots of listB. 

[M^ 

MATH 

5:x( 

Cube: value‘s 

Returns the cube of a real or 
complex number, expression, list, or 
square matrix. 

[M^ 

MATH 

3:3 

Cube root: ^(value) 

Returns the cube root of a real or 
complex number, expression, or list. 

[M^ 

MATH 

4:3( 

Equal: valueA=valueB 

Returns 1 if valueA = valueB. 

Returns 0 if valueA ^ valueB. valueA 
and valueB can be real or complex 
numbers, expressions, lists, or 
matrices. 

M [test] 

TEST 

1:= 


TI-83 Plus 


Tables and Reference Information 


693 



Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

Not equal: valueA^valueB 

Returns 1 if valueA ^ valueB. 

Returns 0 if valueA = valueB. valueA 
and valueB can be real or complex 
numbers, expressions, lists, or 
matrices. 

M [test] 

TEST 

2\^ 

Less than: valueA<valueB 

Returns 1 if valueA < valueB. 

Returns 0 if valueA > valueB. valueA 
and valueB can be real or complex 
numbers, expressions, or lists. 

M [test] 

TEST 

5:< 

Greater than: 
valueA>valueB 

Returns 1 if valueA > valueB. 

Returns 0 if valueA < valueB. valueA 
and valueB can be real or complex 
numbers, expressions, or lists. 

M [test] 

TEST 

3:> 

Less than or equal: 
valueA<valueB 

Returns 1 if valueA < valueB. 

Returns 0 if valueA > valueB. valueA 
and valueB can be real or complex 
numbers, expressions, or lists. 

M [test] 

TEST 

6:< 

Greater than or equal: 
valueA>valueB 

Returns 1 if valueA > valueB. 

Returns 0 if valueA < valueB. valueA 
and valueB can be real or complex 
numbers, expressions, or lists. 

M [test] 

TEST 

4:> 

Inverse: value'"^ 

Returns 1 divided by a real or 
complex number or expression. 

[TT] 

Inverse: lisf'^ 

Returns 1 divided by list elements. 

[TT] 

Inverse: matrix''^ 

Returns matrix inverted. 

[TT] 

Square: valued 

Returns value multiplied by itself. 
value can be a real or complex 
number or expression. 

E!] 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

Square: lisfl 

Returns list elements squared. 

E!] 

Square: matrix^ 

Returns matrix multiplied by itself. 

Eg 

Powers: value^power 

Returns value raised to power, value 
can be a real or complex number or 
expression. 

0 

Powers: list'^power 

Returns list elements raised to 
power. 

0 

Powers: value'^list 

Returns value raised to list elements. 

0 

Powers: matrix'^power 

Returns matrix elements raised to 
power. 

0 

Negation: -value 

Returns the negative of a real or 
complex number, expression, list, or 
matrix. 

e 

Power of ten: ^0'^(value) 

Returns 10 raised to the value 
power, value can be a real or 
complex number or expression. 

[2^ [iog 

Power of ten: ^0^{list) 

Returns a list of 10 raised to the list 
power. 

[M [10-^] 

Square root: '^{value) 

Returns square root of a real or 
complex number, expression, or list. 

\M [0 

Multiplication: 

valueA*valueB 

Returns valueA times valueB. 

0 

Multiplication: 

value*list 

Returns value times each list 
element. 

0 

Multiplication: 

list*value 

Returns each list element times 
value. 

0 
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Function or Instruction/ 
Arguments 

Result 

Key or Keys/ 

Menu or Screen/Item 

Multiplication: 

listA*listB 

Returns listA elements times listB 
elements. 

0 

Multiplication: 

value*matrix 

Returns value times matrix 
elements. 

0 

Multiplication: 

matrixA*matrixB 

Returns matrixA times matrixB. 

0 

Division: valueA/valueB 

Returns valueA divided by valueB. 

E 

Division: list/value 

Returns list elements divided by 
value. 

E 

Division: value/list 

Returns value divided by list 
elements. 

E 

Division: listA/listB 

Returns listA elements divided by 
listB elements. 

E 

Addition: valueA+valueB 

Returns valueA plus valueB. 

0 

Addition: list+value 

Returns list in which value is added 
to each list element. 

m 

Addition: listA+listB 

Returns listA elements plus listB 
elements. 

m 

Addition: 

matrixA+matrixB 

Returns matrixA elements plus 
matrixB elements. 

m 

Concatenation: 
string 1+string! 

Concatenates two or more strings. 

m 

Subtraction: 

valueA-valueB 

Subtracts valueB from valueA. 

□ 

Subtraction: 
value-list 

Subtracts list elements from value. 

□ 
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Function or Instruction/ Key or Keys/ 

Arguments Result Menu or Screen/Item 

Subtraction: Subtracts value from list elements. □ 

list-value 

Subtraction: Subtracts/wfB elements from/wrA □ 

listA-listB elements. 

Subtraction: Subtracts mafn'xB elements from □ 

matrixA-matrixB matrixA elements. 

Minutes notation: Interprets angle [ 2 ^ [angle] 

degrees°minutes'seconds" measurement as minutes. ANGLE 2:' 

Seconds notation: Interprets angle IalphaI [”] 


degrees°minutes'seconds" measurement as seconds. 
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TI-83 Plus Menu Map 


The TI-83 Plus Menu Map begins at the top-left corner of the keyboard 
and follows the keyboard layout from left to right. Default values and 
settings are shown. 


[E 


1 

(Func mode) 

1 

(Pa r 

1 

mode) (Pol 

1 

mode) (Seq mode) 

Plotl Plotz 

PI otl 

Plots Plotl 

Plots Plotl Plots 

Plots 

PI ot3 

Plots 

PI ot3 



■■■.X1T= 


nMin=l 


■••.Y2= 

Y1T= 

■■■.r2= 

■■.u(n) = 


•■•.Y3= 

■■■.X2T= 

■■■.r3= 

u(nMin) 

= 

■■•.Y4= 

Y2T= 

■■■.r4= 

■■.v(n) = 




■■■.r5= 

V(nMin) 

= 

■■■.Y9= 

■■■.X6T= 

■■■■r6= 

'■.w( n) = 


■■•.Y0= 

Y6T= 


w(nMin) 

= 

M [STAT plot] 


M [STAT plot] 



1 ' 

STAT PLOTS 


1 

(PRGM editor) 

1 

(PRGM editor) 

1 

(PRGM editor) 

l:Plotl...0ff 


PLOTS 

TYPE 

MARK 

i-L LI L2 □ 


l:Plotl( 

1:Scatter 

1 :□ 

2:Plot2...0ff 


2:Plot2( 

2:xyLine 

2:-!- 

i-L LI L2 □ 


3:PIot3( 

3: Histogram 

3:- 

3:Plot3...0ff 


4:PIotsOff 

4:ModBoxplot 


i-L LI L2 □ 


5:PIotsOn 

5:Boxplot 


4:PIotsOff 

5:PIotsOn 



6:NormProbPlot 
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IWINDOWI 

r'- 

(Func mode) 
WINDOW 
Xmin=-10 
Xmax=10 
Xscl=1 
Ymin=-10 
Ymax=10 
Yscl=l 
Xres=l 


M [tblset] 

—' 

TABLE SETUP 
TblSta rt=0 
ATbl=l 
Indpnt:Auto 
Depend:Auto 


(Par mode) 
WINDOW 
Tmin=0 
Tmax=7r*2 
Tstep=7i/24 
Xmin=-10 
Xmax=10 
Xscl=1 
Ymin=-10 
Ymax=10 
Yscl=l 


(Pol mode) 
WINDOW 
0min=0 
emax=7t*2 
0step=7t/24 
Xmin=-10 
Xmax=10 
Xscl=1 
Ymin=-10 
Ymax=10 
Yscl=1 


M [tblset] 

-' 

(PRGM editor) 
TABLE SETUP 
Indpnt:Auto Ask 
Ask Depend:Auto Ask 
Ask 


(Seq mode) 
WINDOW 
nMin=l 
nMax=10 
PIotStart=l 
PIotStep=l 
Xmin=-10 
Xmax=10 
Xscl=1 
Ymin=-10 
Ymax=10 
Yscl=1 
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IZOOMl 

1 1 

ZOOM MEMORY 


1 

MEMORY 

l:ZBox l:ZPrevious 

(Set Factors 

2:Zoom In 2:ZooniSto 

ZOOM FACTORS 

3:Zoom Out 3:ZooniRcl 

XFact=4 

4:ZDecimal 4: SetFactors.. 

•• YFact=4 

5: ZSqua re 



6 : ZStanda rd 



7:ZTrig 



8:ZInteger 



9:ZoomStat 



0:ZoomFit 



fail [format] 



1 ' 

(Func/Par/Pol modes) 

(Seq 

mode) 

RectGC PolarGC 

T i me 

Web uv vw uw 

CoordOn CoordOff 

RectGC PolarGC 

GridOff GridOn 

CoordOn CoordOff 

AxesOn AxesOff 

GridOff GridOn 

LabelOff LabelOn 

AxesOn AxesOff 

ExprOn ExprOff 

LabelOff LabelOn 


ExprOn ExprOff 
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M [CALC] 

I 

(Func mode) 

1 

(Par mode) 

1 

(Pol mode) 

1 

(Seq mode) 

CALCULATE 

CALCULATE 

CALCULATE 

CALCULATE 

1:value 

1:value 

1:value 

1:value 

2:zero 

2:dy/dx 

2: dy/dx 


3:minimum 

3: dy/dt 

3:dr/de 


4:maxi mum 

5: intersect 

6: dy/dx 
7:|f(x)dx 

4:dx/dt 



[MOD^ 

r' 




Normal Sci Eng 

Float 0123456789 



Radian Degree 
Func Par Pol 
Connected Dot 

Seq 



Sequential Simul 



Real a+bi re'' 

0i 



Full Horiz G- 

T 
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[2^ [link] 

I—'—^- 

SEND 
1: A11 +... 

2 : A11 
3: Prgm... 

4: Li st... 

5 : Li sts to TI82... 
6:GDB... 

7:Pic... 

8: Matrix... 

9: Real... 

0: Compl ex... 

A: YVars... 

B: Stri ng... 

C: Apps... 

D: AppVa rs... 

E: Group... 

F:Sendid 
G:SendOS 
H:Back Up... 


RECEIVE 
1:Receive 
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EDIT 

CALC 

TESTS 


l:l-Var Stats 

1: ZTest... 

2:SortA( 

2:2-Var Stats 

2 :T-Test... 

3:SortD( 

3:Med-Med 

3:2-SanipZTest, 

4:ClrList 

4:Li nReg(ax+b) 

4:2- SampTTest, 

5:SetUpEditor 

5:QuadReg 

5 :1 - PropZTest, 


6:CubicReg 

6 : 2 - PropZTest, 


7:Qua rtReg 

7: ZInterval... 


8:Li nReg(a+bx) 

8:TInterval... 


9:LnReg 

9:2 -SanipZInt... 


0:ExpReg 

0:2-SanipTInt... 


A:PwrReg 

A: 1 - PropZInt... 


B:Logistic 

B : 2 - PropZInt... 


C:SinReg 

C :x^ -Test... 

D : 2 - SampFTest, 
E: Li nRegTTest, 
F:AN0VA( 
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M [list] 


NAMES 

OPS 

MATH 

1:1istname 

1:SortA( 

1: min( 

2:1istname 

2:SortD( 

2:max! 

3:1istname 

3: d i m ( 

3:mean! 


4:Fill ( 

4:median! 


5:seq( 

5: sum! 


6:cumSumf 

6:prod! 


7:AList( 

7:stdDev! 


8:Select( 

9:augment! 

0:List^matr! 
A: Matr^l i st ( 
B:l 

8:variance! 



MATH 

NUM 

CPX 

PRB 

1 :^Frac 

1: abs! 

1:conj ! 

1:rand 

2 :^Dec 

2: round! 

2:real ! 

2: nPr 

3:3 

3: i Pa rt! 

3:imag! 

3: nCr 

A-Mi 

4: fPa rt! 

4:angle! 

4: ! 

5 :Xa/ 

5 : i nt! 

5:abs! 

5:rand Int! 

6:fMin ! 

6: m i n! 

6 :^Rect 

6:randNorm! 

7:fMax! 

7 :max! 

7:^Pola r 

7:randBin! 

8:nDeriV! 

8:1 cm! 



9:fnInt! 

9: gcd! 




0: Sol ver... 
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M [test] 

I-'—^-1 

TEST LOGIC 

1:= 1:and 

2:=^ 2: or 

3:> 3:xor 

4 :> 4:not( 

5:< 

6 :< 


M [matrix] 

1 



[2^ [angle] 

1 

NAMES 

1 

MATH 

EDIT 

1 ' 
ANGLE 

1:[A] 

1:det( 

1:[A] 

1:° 

2:[B] 

2:T 

2:[B] 

2: ' 

3:[C] 

3: d i m ( 

3:[C] 

3:1" 

4:[D] 

4:Fill ( 

4;[D] 

4:^DMS 

5:[E] 

5 : i dentity( 

5:[E] 

5:R^Pr( 

6:[F] 

6:randM( 

6:[F] 

6: R^Pe( 

7:[G] 

7:augmentf 

7:[G] 

7:P^Rx( 

8:[H] 

8 : Matr^l i st ( 

8;[H] 

8:P^Ry( 

9:[I] 

9:List^matrf 

9:[n 


0:[J] 

0:cumSumf 

0:[J] 



A:ref( 

B:rref( 

C:rowSwapI 
D:row+( 

E:*row( 

F:*row+( 
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IPRGMI 

r'- 1 - 1 

EXEC EDIT NEW 

l:name l:name 1:Create New 

2 : name 2: name 


IPRGMI 


(PRGM editor) 

(PRGM editor) 

(PRGM editor) 

CTL 

I/O 

EXEC 

l:If 

1: Input 

1: name 

2:Then 

2: Prompt 

2: name 

3:Else 

3: Disp 


4:For( 

4: DispGraph 


5 : W h i 1 e 

5;DispTable 


6:Repeat 

6:Output( 


7 : End 

7:getKey 


8:Pause 

8:ClrHome 


9: Lbl 

9:ClrTable 


0:Goto 

0: GetCalc( 


A: ISX 

A: Get ( 


B:DS<( 

B: Send ( 



C:Menu( 

D:prgm 
E:Return 
F:Stop 
G:DelVa r 
H:GraphStyle( 
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[2^ [draw] 



1 ' 

DRAW 

1 

POINTS 

~i 

STO 

1: ClrDraw 

1: Pt-0n( 

1:StorePic 

2 : Li ne ( 

2:Pt-0ff( 

2:Recal1 Pic 

3: Horizontal 

3: Pt Changef 

3:StoreGDB 

4: Vertical 

4:Pxl-0n( 

4:Recal1GDB 

5:Tangent( 

5:Pxl-0ff( 


6:DrawF 

6:Pxl Changef 


7:Shade( 

8:Drawinv 

9 : Circle( 

0:Text( 

A: Pen 

7 : pxl-Test( 



VARS 

Y-VARS 


1: Wi ndow... 

1: Functi on... 


2: Zoom... 

2 : Pa rametri c.. 


3:GDB... 

3: Pol ar... 


4: Pi cture... 

4: On/Off... 


5 : Stati sti cs.. 

6 :Tabl e... 

7: Stri ng... 
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VARS 

1 



1 

(Wi ndow...) 

1 

(Wi ndow...) 

1 

(Wi ndow...) 

X/Y 

T/e 

U/V/W 

1:Xmin 

1:Tmin 

1: u(nMin ) 

2:Xmax 

2: Tmax 

2: V(nMin ) 

3:Xscl 

3: Tstep 

3:w(nMin ) 

4 : Y m i n 

4: 0nii n 

4: nM i n 

5: Ymax 

5: 0niax 

5:nMax 

6:Yscl 

7:Xres 
8:AX 

9:AY 

0:XFact 
A:YFact 

6: 0step 

6 : PI otSta rt 

7 : PI otStep 


VARS 

1 

(Zoom...) 

1 

(Zoom...) 

1 

(Zoom...) 

ZX/ZY 

ZT/Z0 

ZU 

1:ZXmin 

1: ZTmi n 

1: Z u(nMin) 

2:ZXmax 

2: ZTmax 

2: Z V(nMin) 

3:ZXscl 

3:ZTstep 

3:Zw(nMin) 

4:ZYmin 

4:Z0min 

4:ZnMin 

5:ZYmax 

5:Z0max 

5:ZnMax 

6:ZYscl 

6:Z0step 

6:ZPlotSta rt 

7:ZXres 


7: ZPlotStep 
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VARS 


(GDB...) 

GRAPH DATABASE 

1:GDB1 

2:GDB2 

9:GDB9 

0:GDB0 


—I- 

(Pi cture... 
) 

PICTURE 
1: P i c 1 
2:Pic2 

9 : P i c 9 
0 : P i c 0 
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VARS 


T- 1 -r 


(Stati sti cs...) 

(Stati sti cs...) 

(Stati sti cs...) 

(Stati sti cs...) 

(Stati sti cs...) 

XY 

S 

EQ 

TEST 

RTS 

l:n 

l:Sx 

1:RegEQ 

l:p 

l:xl 

2:x 

2:Sx2 

2:a 

2:z 

2:yl 

3:Sx 

3:2y 

3:b 

3:t 

3:x2 

4 :ox 

4:2y2 

4: c 

4-^2 

4:y2 

5:y 

5 :2xy 

5:d 

5:F 

5:x3 

6:Sy 


6: e 

6:df 

6:y3 

7 :oy 


7: r 

7:p 

7:Qi 

8:minX 


8: r2 

8:pl 

8: Med 

9:maxX 

0:minY 

A:maxY 


9: R2 

9:pZ 

0: s 

A:xl 

B:x2 

C:Sxl 

D:Sx2 

E: Sxp 

F:nl 

G:n2 

H: 1 ower 

I:upper 

9:Q3 
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VARS 


(Table...) 

(Stri ng. 

TABLE 

STRING 

1:TblStart 

l:Strl 

2:ATbl 

2:Str2 

3:TblInput 

3: Str3 
4:Str4 


9: Str9 

0: StrO 

Y-VARS 



1 

(Functi on...: 

1 

) (Parametric... 

1 

) ( Pol a r...) 

1 

(On/Off, 

FUNCTION 

PARAMETRIC 

POLAR 

ON/OFF 

l:Yl 

1: XiT 

l:ri 

1:FnOn 

2:Y2 

1— 
I—1 

>- 

csj 

2: r 2 

2:FnOff 

3:Y3 

3: X2T 

3: r3 


4:Y4 

4: Y2T 

4: r4 




5: rs 


9:Y9 

A: X6T 

6: re 


0:Yo 

B:Y6T 
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[2^ [DISTR] 


I ' 

DISTR 

1 

DRAW 

1:normal pdf( 

1: ShadeNormf 

2:normalcdf( 

2:Shade_t( 

3: invNormf 

3:Shadex^( 

4:tpdf( 

5:tcdf( 

6 :x2pdf( 

7:x2cdf( 

8:Ppdf( 

9:Pcdf( 

0 : binompdf( 

A: binomcdf( 

B : poissonpdf( 

C:poissoncdf( 

D:geometpdf( 

E:geometcdf( 

4:ShadeP( 
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1:Finance 


2:CBL/CBR 

Finance 


CBL/CBR 

I ' 

CALC 

VARS 

1 ' 

1:GAUGE 

1 :TVM 

1:N 

2:DATA LOGGER 

Sol ver... 

2:1% 

3:CBR 

2: tvni_Pmt 

3: PV 

4:QUIT 

3: tvni_I% 

4: PMT 


4: tvni_PV 

5: FV 


5: tvni_N 

6:P/Y 


6: tvni_FV 

7:C/Y 



7:npv( 

8: i r r ( 
9:bal ( 
0:2Prn( 
A:£Int( 

B :^Noni( 
C:^Eff( 
D:dbd( 

E:Pmt_End 
F:Pmt_Bgn 
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[2^ [mem] 

MEMORY 

MEMORY 

(Mem Mgmt/Del...) 

1:About 

RAM FREE 25631 

2:Meni Mgmt/Del... 

ARC FREE 131069 

3:Clear Entries 

1: A11... 

4:ClrAl1 Lists 

2: Real... 

5:Archive 

3: Compl ex... 

6:UnArchive 

4: Li st... 

7 : Reset... 

5:Matrix... 

8: Group 

6: Y Vars... 

7 : Prgm... 

8: Pi c... 

9:GDB... 

0: Stri ng... 

A: Apps... 

B: AppVa rs... 

C: Group... 
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MEMORY (Reset...) 


RAM 

1:A11 RAM... 

2 : Def aul ts... 

Resetting RAM 
erases all data 
and programs from 
RAM. 


RAM 

I-'- 

RESET RAM 
l:No 
2:Reset 
Resetting RAM 
erases all data 
and programs from 
RAM. 


ARCHIVE 
1: Vars... 

2: Apps... 

B: Both... 

Resetting Both 
erases all data, 
programs and Apps 
from Archive. 


ALL 

1:A11 Memory... 


Resetting ALL 
erases all data, 
programs and Apps 
from RAM and 
Archive. 


RESET DEFAULTS 
l:No 
2:Reset 
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ARCHIVE 


RESET ARC VARS 
l:No 
2:Reset 

Resetting Vans 
erases all data 
and programs from 
Archive. 


RESET ARC APRS 
l:No 
2:Reset 

Resetting Apps 
erases all Apps 
from Archive. 


ALL 

RESET MEMORY 
l:No 
2:Reset 
Resetting ALL 
will delete all 
data, programs & 
Apps from RAM & 
Archive. 


MEMORY (GROUP...) 

I-'-1 

GROUP UNGROUP 
l:Create New 


RESET ARC BOTH 
1: No 
2:Reset 

Resetting Both 
erases all data, 
programs and Apps 
from Archive. 
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MEMORY 

(UNGROUP...) 


1: name 
2: name 


[2^ [CATALOG] 

CATALOG 
cosh ( 
cosh'i( 

Equ^String( 
expr ( 

inString( 

1ength( 

s i n h ( 
si nh'i( 


String^Equ( 
sub( 

tanh ( 
tanh'i ( 
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Variables 


User Variables 

The TI-83 Plus uses the variables listed below in various ways. Some 
variables are restricted to specific data types. 

The variables A through Z and 0 are defined as real or complex 
numbers. You may store to them. The TI-83 Plus can update X, Y, R, 9, 
and T during graphing, so you may want to avoid using these variables 
to store nongraphing data. 

The variables (list names) Li through Le are restricted to lists; you 
cannot store another type of data to them. 

The variables (matrix names) [A] through [J] are restricted to matrices; 
you cannot store another type of data to them. 

The variables Pic1 through Plc9 and PicO are restricted to pictures; you 
cannot store another type of data to them. 

The variables GDB1 through GDB9 and GDBO are restricted to graph 
databases; you cannot store another type of data to them. 

The variables Str1 through Str9 and StrO are restricted to strings; you 
cannot store another type of data to them. 
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Except for system variables, you can store any string of characters, 
functions, instructions, or variables to the functions Yn, (1 through 9, and 
0), XnT/YwT (1 through 6), rn (1 through 6), u(n), v(/7), and w(/7) directly or 
through the y= editor. The validity of the string is determined when the 
function is evaluated. 

Archive Variables 

You can store data, programs or any variable from RAM to user data 
archive memory where they cannot be edited or deleted inadvertantly. 
Archiving also allows you to free up RAM for variables that may require 
additional memory. The names of archived variables are preceded by an 
asterisk indicating they are in user data archive. 

System Variables 

The variables below must be real numbers. You may store to them. 
Since the TI-83 Plus can update some of them, as the result of a zoom, 
for example, you may want to avoid using these variables to store 
nongraphing data. 

• Xmin, Xmax, XscI, AX, XFact, Tstep, PlotStart, nMin, and other 
window variables. 

• ZXmin, ZXmax, ZXscI, ZTstep, ZPIotStart, Zu(/7Min), and other 
ZOOM variables. 
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The variables below are reserved for use by the TI-83 Plus. You cannot 
store to them. 

n, X, Sx, GX, minX, maxX, Zy, Zy2, Zxy, a, b, c, RegEQ, xi, X 2 , y1, z, t, 

F, y}, p, x1, Sx1, n1, lower, upper, r2, R2 and other statistical variables. 
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Statistics Formulas 


This section contains statistics formulas for the Logistic and SinReg 
regressions, ANOVA, 2-SampFTest, and 2-SampTTest. 


Logistic 

The logistic regression algorithm applies nonlinear recursive least- 
squares techniques to optimize the following cost function: 


N / 
i=l 


l + ae 


— bx; 


Ji 


which is the sum of the squares of the residual errors, 


where: 


X = the independent variable list 
3 ; = the dependent variable list 
N = the dimension of the lists 


This technique attempts to estimate the constants a, b, and c recursively 
to make J as small as possible. 
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SinReg 

The sine regression algorithm applies nonlinear recursive least-squares 
techniques to optimize the following cost function; 

N 2 

J = ^[a sm{bxi + c)+ d - yi] 

i—l 

which is the sum of the squares of the residual errors, 

where: x = the independent variable list 

y = the dependent variable list 
N = the dimension of the lists 

This technique attempts to recursively estimate the constants a, b, c, and 
d to make J as small as possible. 

ANOVA( 

The ANOVA F statistic is: 

_ FactorMS 

F =- 

ErrorMS 


TI-83 Plus 


Tables and Reference Information 


722 





The mean squares {MS) that make up F are: 


Factor MS = 


FactorSS 

Factordf 


Error MS = 


ErrorSS 

Errordf 


The sum of squares (55) that make up the mean squares are: 

/ 

Eactor 55 = ^ni(xi — x)2 
1 

Error 55 = - l)5x,-2 

i—\ 

The degrees of freedom d/that make up the mean squares are: 

Eactordf = 1-1 = numeratord/for F 

/ 

Error df = ^(ni -1) = denominators^for F 
i=l 
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where: 


I = number of populations 
Xi = the mean of each list 
Sxi = the standard deviation of each list 
m = the length of each list 
X = the mean of all lists 

2-SampFTest 


Below is the definition for the 2-SampFTest. 


5x1, 5x2 = Sample standard deviations having ni-1 and n 2 -l 
degrees of freedom df, respectively. 


F = F-statistic = 


5x1 > 
5x2 


V y 

df{x, nr\, n 2 -\) = ^pdf{ ) with degrees of freedom df, ni-1, and n 2 -l 


p = reported p value 
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2-SampFTest for the alternative hypothesis gi > 02- 


p = J /(x,- 1 , ^2 “ 

F 


2-SampFTest for the alternative hypothesis gi < 02- 

F 

p = J /(x,- 1 , «2 “ 

0 


2-SampFTest for the alternative hypothesis 01 ^ 02. Limits must satisfy 
the following: 

Lbnd 00 

— = ^ f(x. Ill -1,112 -l)dx = ^ f(x. Ill-1,112-l)dx 
where: [Lbnd,Ubnd\ = lower and upper limits 

The F-statistic is used as the bound producing the smallest integral. The 
remaining bound is selected to achieve the preceding integral’s equality 
relationship. 
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2-SampTTest 

The following is the definition for the 2-SampTTest. The two-sample t 
statistic with degrees of freedom d/is; 

^_ Xi-X2 

S 

where the computation of S and df are dependent on whether the 
variances are pooled. If the variances are not pooled: 


jSxi^ ^ Sx2^ 


n\ 


n2 


^ Sxi'^ ^ Sx2^ ^ 


[ m n 2 j 


1 

fSxl^^ 

2 1 


ni — \ 

[ m j 

n2 — l 

1 «2 J 
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otherwise: 


Sxp = 


(ni - 1)5x1^ + (112 - 1)5x2^ 

df 


S = j— + —Sxp 

V ni n2 

df = ni + n 2 —2 

and Sxp is the pooled variance. 
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Financial Formulas 


This section contains financial formulas for computing time value of 
money, amortization, cash flow, interest-rate conversions, and days 
between dates. 


Time Value of Money 

i = [g(}'Xln(x+ 1))]_1 

where: PMT ^ 0 

y = C/Y^P/Y 
X = (.01 X /%) ^ C/Y 
C/Y = compounding periods per year 
P/Y = payment periods per year 
/% = interest rate per year 


where: PMT = 0 


The iteration used to compute i: 


0 = PV + PMT X Gi 


T-(l + /)-^ 


+ FVx(l + i) 


i\-N 
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/% = 100 X C/F X [e(y X + D) -1] 

where: x = i 

y = P/Y^C/Y 

Gi = 1 + ixk 

where: ^ = 0 for end-of-period payments 

= 1 for beginning-of-period payments 


f 

In 

N ^ 


PMTxGi-FVxi^ 
PMTxGj + PVxi ^ 
\n(l + i) 


where: i ^ 0 


N = -(PV + FV) ^ PUT 
where: i = 0 


PMT = —x 
Gi 


PV + 


PV + FV 
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where: 


i 0 


PUT = -{PV + FV) ^ N 

where: i = 0 

pyJ PMTxGj 1 _ PMTxGj 

[ i \ (1 + 0 ^ i 

where: i ^ 0 

PV = -{FV + PUT xN) 

where: i = 0 

PMTxGi^ 

where: i ^ 0 

FV = -{PV + PUT xN) 

where: i = 0 


PMTxGi 

FV = -^-(l + /)^x 

i 
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Amortization 


If computing bal[), pmtl = npmt 

Let bal{0) = RND{PV) 

Iterate from m = 1 to pmtl 

J U = RND[RNDl 2(-i x balim -1))] 

\bal(m) = bal(m -1) - !„,+ RND(PMT) 

then: 

balQ = bal{pmtl) 

EPrn() = bal(pmt2) — bal(pmtV) 

T.Int() = {pmtl — pmtl +1) x RND{PMT) — Z Prn () 
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where: 


RND = round the display to the number of decimal places 
selected 

RND12 = round to 12 decimal places 

Balance, principal, and interest are dependent on the values of PMT, PV, 
r/o, and pmtl and pmt2. 


Cash Flow 


npvO = CFo + f^CFjil + i) -5 ,-1 

;=i * 


where: 


' j 


Sj 


7>1 

[ 0 7=0 


Net present value is dependent on the values of the initial cash flow 
(CFo), subsequent cash flows {CFj), frequency of each cash flow {nj), 
and the specified interest rate (/). 


irr{) = 100 x i, where i satisfies npv{) = 0 
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Internal rate of return is dependent on the values of the initial cash flow 
(CFo) and subsequent cash flows {CFj). 


i =/%- 100 


Interest Rate Conversions 


VEjf = 100 x(eCPxin(x + i)_i) 


where: x 


.01 X Nom -r CP 


morn = 100xC/’x[ei-CPxin(x + i)_i] 


where: x 

Ejf 

CP 

Nom 


■01 x£# 
ejfective rate 
compounding periods 
nominal rate 


Days between Dates 

With the dbd( function, you can enter or compute a date within the 
range Jan. 1, 1950, through Dec. 31,2049. 
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Actual/actual day-count method (assumes actual number of days per 
month and actual number of days per year): 

dbd{ (days between dates) = Number of Days II - Number of Days I 

Number of Days I = {Yl-YB) x 365 

+ (number of days MB to Ml) 

+ DTI 
^ (Yl-YB) 

4 

Number of Days II = (Yl-YB) x 365 

+ (number of days MB to Ml) 

+ DTI 
(Yl-YB) 

^ 4 

where: Ml = month of first date 

DTI = day of first date 
FI = year of first date 
Ml = month of second date 
DTI = day of second date 
F 2 = year of second date 
MB = base month (January) 

DB = base day (1) 

YB = base year (first year after leap year) 
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Appendix B: 

General Information 


Battery Information 

When to Replace the Batteries 

The TI-83 Plus uses five batteries: four AAA alkaline batteries and one 
lithium battery. The lithium battery provides auxiliary power to retain 
memory while you replace the AAA batteries. 

When the battery voltage level drops below a usable level, the TI-83 Plus: 

Displays this message when Displays this message when you 
you turn on the unit. attempt to download an application. 


Vour- batteries 


Batteries 

are low. 


are low. 

Record r^end 


Change is 

change of 


required. 

batteries. 




Message A Message B 
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After Message A is first displayed, you can expect the batteries to 
function for about one or two weeks, depending on usage. (This one- 
week to two-week period is based on tests with alkaline batteries; the 
performance of other kinds of batteries may vary.) 

The low-battery message continues to be displayed each time you turn 
on the unit until you replace the batteries. If you do not replace the 
batteries within about two weeks, the calculator may turn off by itself or 
fail to turn on until you install new batteries. 

If Message B is displayed, you must to replace the batteries immediately 
to successfully download an application. 

Replace the lithium battery every three or four years. 

Effects of Replacing the Batteries 

Do not remove both types of batteries (AAA and lithium auxiliary) at the 
same time. Do not allow the batteries to lose power completely. If you 
follow these guidelines and the steps for replacing batteries, you can 
replace either type of battery without losing any information in memory. 
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Battery Precautions 

Take these precautions when replacing batteries. 

• Do not leave batteries within reach of children 

• Do not mix new and used batteries. Do not mix brands (or types 
within brands) of batteries. 

• Do not mix rechargeable and nonrechargeable batteries. 

• Install batteries according to polarity (+ and -) diagrams. 

• Do not place nonrechargeable batteries in a battery recharger. 

• Properly dispose of used batteries immediately. Do not leave them 
within the reach of children. 

• Do not incinerate or dismantle batteries. 

Replacing the Batteries 

To replace the batteries, follow these steps. 

1. Turn off the calculator. Replace the slide cover over the keyboard to 
avoid inadvertently turning on the calculator. Turn the back of the 
calculator toward you. 

2. Hold the calculator upright, push downward on the latch on the top of 
the battery cover with your finger, and then pull the cover toward you. 
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Note: To avoid loss of information stored in memory, you must turn off the 
calculator. Do not remove the AAA batteries and the lithium battery 
simultaneously. 


3. Replace all four AAA alkaline batteries simultaneously. Or, replace 
the lithium battery. 

• To replace the AAA alkaline batteries, remove all four discharged 
AAA batteries and install new ones according to the polarity 

(+ and -) diagram in the battery compartment. 

• To replace the lithium battery, remove the screw from the lithium- 
battery cover, and then remove the cover. Install the new battery, 
-r side up. Replace the cover and secure it with the screw. Use a 
CR1616 or CR1620 (or equivalent) lithium battery. 

4. Replace the battery compartment cover. Turn the calculator on and 
adjust the display contrast, if necessary. 
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In Case of Difficulty 


Handling a Difficulty 

To handle a difficulty, follow these steps. 

1. If you cannot see anything on the screen, the contrast may need to 
be adjusted. 

To darken the screen, press and release [Ml, and then press and 
hold 0 until the display is sufficiently dark. 

To lighten the screen, press and release M], and then press and 
hold 0 until the display is sufficiently light. 

2. If an error menu is displayed, follow the steps in Chapter 1. Refer to 
the Error Conditions table for details about specific errors, if 
necessary. 

3. If the busy indicator (dotted line) is displayed, a graph or program has 
been paused; the TI-83 Plus is waiting for input. Press I enter I to 
continue or press [M] to break. 

4. If a checkerboard cursor ( ii ) is displayed, then either you have 
entered the maximum number of characters in a prompt, or memory 
is full. If memory is full: 
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• Press [M] [mem] 2 to display the memory management delete menu. 

• Select the type of data you want to delete, or select 1 :AII for a list 
of all variables of all types. A screen is displayed listing each 
variable of the type you selected and the number of bytes each 
variable is using. 

• Press 0 and 0 to move the selection cursor (►) next to the item 
you want to delete, and then press (del]. (Chapter 18). 

5. If the calculator does not seem to work at all, be sure the batteries 
are fresh and that they are installed properly. Refer to battery 
information on pages 736 and 737. 

6. If the calculator still doesn’t work even though you are sure the 
batteries are sufficiently charged, you can try the two solutions in the 
order they are presented. 

• Download calculator system software as follows: 

a. Remove one battery from the calculator and then press and 
hold the IDELI key while re-installing the battery. This will force 
the calculator to accept a download of system software. 

b. Connect your calculator to a personal computer with the 
Ti-GRAPH LINK™ accessory to download current or 

new software code to your calculator. 
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• II. If the above solution does not work, reset all memory as 

follows: 

a. Remove one battery from the calculator and then press and 
hold down the ICLEARI key while re-installing the battery. While 
continuing to hold down the ICLEARI key, press and hold down 
the [M] key. When the home screen is displayed, release the 
keys. 

b. Press [Ml [mem] to display the memory menu. 

c. Select 7:Reset to display the ram archive all menu. 

d. Press [►][►] to display the all menu. 

e. Select 1 :AII Memory to display the reset memory menu. 

f. To continue with the reset, select 2:Reset. The message MEM 
cleared is displayed on the home screen. 
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Error Conditions 


When the TI-83 Plus detects an error, it displays EVKVK-.message and an 
error menu. Chapter 1 describes the general steps for correcting errors. 
This table contains each error type, possible causes, and suggestions for 
correction. 


Error Type 

Possible Causes and Suggested Remedies 

ARCHIVED 

You have attempted to use, edit, or delete an archived 
variable. For example, dim(L1) is an error if L1 is archived. 

ARCHIVE FULL 

You have attempted to archive a variable and there is not 
enough space in archive to receive it. 

ARGUMENT 

A function or instruction does not have the correct number 
of arguments. See Appendix A and the appropriate 
chapter. 

BAD ADDRESS 

You have attempted to send or receive an application and 
an error (e.g. electrical interference) has occurred in the 
transmission. 
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Error Type Possible Causes and Suggested Remedies 

BAD GUESS • In a CALC Operation, you specified a Guess that is not 

between Left Bound and Right Bound. 

• For the solve( function or the equation solver, you 
specified a guess that is not between lower and upper. 

• Your guess and several points around it are undefined. 

Examine a graph of the function. If the equation has a 
solution, change the bounds and/or the initial guess. 

BOUND • In a CALC operation or with Select(, you defined 

Left Bound > Right Bound. 

• In fMin(, fMax(, solve(, or the equation solver, you 
entered lower > upper. 

BREAK You pressed the [M] key to break execution of a program. 


to halt a DRAW instruction, or to stop evaluation of an 
expression. 
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Error Type Possible Causes and Suggested Remedies 

DATA TYPE You entered a value or variable that is the wrong data 

type. 

• For a function (including implied multiplication) or an 
instruction, you entered an argument that is an invalid 
data type, such as a complex number where a real 
number is required. See Appendix A and the 
appropriate chapter. 

• In an editor, you entered a type that is not allowed, such 
as a matrix entered as an element in the stat list editor. 
See the appropriate chapter. 

• You attempted to store an incorrect data type, such as a 
matrix, to a list. 

DIM MISMATCH You attempted to perform an operation that 

references more than one list or matrix, but the 
dimensions do not match. 

DIVIDE BY 0 • You attempted to divide by zero. This error is not 

returned during graphing. The TI-83 Plus allows for 
undefined values on a graph. 

• You attempted a linear regression with a vertical line. 
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Error Type 

Possible Causes and Suggested Remedies 

DOMAIN 

• You specified an argument to a function or instruction 
outside the valid range. This error is not returned during 
graphing. The TI-83 Plus allows for undefined values on 
a graph. See Appendix A and the appropriate chapter. 


• You attempted a logarithmic or power regression with a 
-X or an exponential or power regression with a -Y. 


• You attempted to compute EPrn( or i:int( with 

pmt2 < pmtl. 

DUPLICATE 

• You attempted to create a duplicate group name. 

Duplicate Name 

• A variable you attempted to transmit cannot be 

transmitted because a variable with that name already 
exists in the receiving unit. 

EXPIRED 

You have attempted to run an application with a limited 
trial period which has expired. 
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Error Type Possible Causes and Suggested Remedies 

Error in Xmit • The TI-83 Plus was unable to transmit an item. Check 

to see that the cable is firmly connected to both units 
and that the receiving unit is in receive mode. 

• You pressed [M] to break during transmission. 

• You attempted to perform a backup from a TI-82 to a 
TI-83 Plus. 

• You attempted to transfer data (other than Li through 
Le) from a TI-83 Plus to a TI-82. 


• You attempted to transfer Li through Le from a 
TI-83 Plus to a TI-82 without using 5:Lists to TI82 on 
the LINK SEND menu. 


ID NOT FOUND 

This error occurs when the SendID command is executed 
but the proper calculator ID cannot be found. 

ILLEGAL NEST 

• You attempted to use an invalid function in an argument 
to a function, such as seq( within expression for seq(. 

INCREMENT 

• The increment in seq( is 0 or has the wrong sign. This 
error is not returned during graphing. The TI-83 Plus 
allows for undefined values on a graph. 


• The increment in a For( loop is 0. 
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Error Type 
INVALID 


Possible Causes and Suggested Remedies 

• You attempted to reference a variable or use a function 
where it is not valid. For example, \n cannot reference 

Y, Xmin, AX, or TbIStart. 

• You attempted to reference a variable or function that 
was transferred from the TI-82 and is not valid for the 
TI-83 Plus. For example, you may have transferred 
Un-1 to the TI-83 Plus from the TI-82 and then tried to 
reference it. 

• In Seq mode, you attempted to graph a phase plot 
without defining both equations of the phase plot. 

• In Seq mode, you attempted to graph a recursive 
sequence without having input the correct number of 
initial conditions. 

• In Seq mode, you attempted to reference terms other 
than (n-1) or (n-2). 

• You attempted to designate a graph style that is invalid 
within the current graph mode. 

• You attempted to use Select( without having selected 
(turned on) at least one xyLine or scatter plot. 
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Error Type 
INVALID DIM 


ITERATIONS 


LABEL 


Possible Causes and Suggested Remedies 

• You specified dimensions for an argument that are not 
appropriate for the operation. 

• You specified a list dimension as something other than 
an integer between 1 and 999. 

• You specified a matrix dimension as something other 
than an integer between 1 and 99. 

• You attempted to invert a matrix that is not square. 

• The solve( function or the equation solver has 
exceeded the maximum number of permitted iterations. 
Examine a graph of the function. If the equation has a 
solution, change the bounds, or the initial guess, or 
both. 

• irr( has exceeded the maximum number of permitted 
iterations. 

• When computing 1%, the maximum number of iterations 
was exceeded. 

The label in the Goto instruction is not defined with a Lbl 

instruction in the program. 
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Error Type Possible Causes and Suggested Remedies 


MEMORY 


MemoryFull 


MODE 


Memory is insufficient to perform the instruction or 
function. You must delete items from memory (Chapter 18) 
before executing the instruction or function. 

Recursive problems return this error; for example, 
graphing the equation Yi=Yi. 

Branching out of an If/Then, For(, While, or Repeat loop 
with a Goto also can return this error because the End 
statement that terminates the loop is never reached. 

• You are unable to transmit an item because the 
receiving unit’s available memory is insufficient. You 
may skip the item or exit receive mode. 

• During a memory backup, the receiving unit’s available 
memory is insufficient to receive all items in the sending 
unit’s memory. A message indicates the number of 
bytes the sending unit must delete to do the memory 
backup. Delete items and try again. 

You attempted to store to a window variable in another 
graphing mode or to perform an instruction while in the 
wrong mode; for example, Drawinv in a graphing mode 
other than Func. 
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Error Type 

Possible Causes and Suggested Remedies 

NO SIGN CHNG 

• The solve( function or the equation solver did not 
detect a sign change. 

• You attempted to compute 1% when FV, (N*PMT), and 
PV are all > 0, or when FV, (N*PMT), and PV are all 

< 0. 

• You attempted to compute irr( when neither CFList nor 
CFO is > 0, or when neither CFList nor CFO is < 0. 

NONREAL ANS 

In Real mode, the result of a calculation yielded a complex 
result. This error is not returned during graphing. The 

TI-83 Plus allows for undefined values on a graph. 

OVERFLOW 

You attempted to enter, or you have calculated, a number 
that is beyond the range of the calculator. This error is not 
returned during graphing. The TI-83 Plus allows for 
undefined values on a graph. 

RESERVED 

You attempted to use a system variable inappropriately. 
See Appendix A. 

SINGULAR MAT 

• A singular matrix (determinant = 0) is not valid as the 
argument for 'i. 


• The SinReg instruction or a polynomial regression 
generated a singular matrix (determinant = 0) because 
it could not find a solution, or a solution does not exist. 


This error is not returned during graphing. The TI-83 Plus 
allows for undefined values on a graph. 
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Error Type 

Possible Causes and Suggested Remedies 

SINGULARITY 

expression in the solve( function or the equation solver 
contains a singularity (a point at which the function is not 
defined). Examine a graph of the function. If the equation 
has a solution, change the bounds or the initial guess or 
both. 

STAT 

You attempted a stat calculation with lists that are not 
appropriate. 

• Statistical analyses must have at least two data points. 

• Med-Med must have at least three points in each 
partition. 

• When you use a frequency list, its elements must be 
>0. 

• (Xmax - Xmin) / XscI must be < 47 for a histogram. 

ST AT PLOT 

You attempted to display a graph when a stat plot that 
uses an undefined list is turned on. 

SYNTAX 

The command contains a syntax error. Look for misplaced 
functions, arguments, parentheses, or commas. See 
Appendix A and the appropriate chapter. 

TOL NOT MET 

You requested a tolerance to which the algorithm cannot 
return an accurate result. 
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Error Type 

Possible Causes and Suggested Remedies 

UNDEFINED 

You referenced a variable that is not currently defined. For 
example, you referenced a stat variable when there is no 
current calculation because a list has been edited, or you 
referenced a variable when the variable is not valid for the 
current calculation, such as a after Med-Med. 

VALIDATION 

Electrical interference caused a link to fail or this calculator 
is not authorized to run the application. 

VARIABLE 

You have tried to archive a variable that cannot be 
archived or you have have.tried to unarchive an application 
or group. 

Examples of variables that cannot be archived include: 

• Real numbers LRESID, R, T, X, Y, Theta, Statistic 
variables under Vars, STATISTICS menu, Yvars, and 
the AppIdList. 

VERSION 

You have attempted to receive an incompatible variable 
version from another calculator. 
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Error Type 


Possible Causes and Suggested Remedies 


WINDOW RANGE 


ZOOM 


A problem exists with the window variables. 

• You defined Xmax < Xmin or Ymax < Ymin. 

• You defined 0max < 6min and Gstep > 0 (or vice 
versa). 

• You attempted to define Tstep=0. 

• You defined Tmax < Tmin and Tstep > 0 (or vice 
versa). 

• Window variables are too small or too large to graph 
correctly. You may have attempted to zoom in or zoom 
out to a point that exceeds the TI-83 Plus’s numerical 
range. 

• A point or a line, instead of a box, is defined in ZBox. 

• A ZOOM operation returned a math error. 
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Accuracy Information 


Computational Accuracy 

To maximize accuracy, the TI-83 Plus carries more digits internally than 
it displays. Values are stored in memory using up to 14 digits with a two- 
digit exponent. 

• You can store a value in the window variables using up to 10 digits 
(12 for XscI, YscI, Tstep, and 0step). 

• Displayed values are rounded as specified by the mode setting with a 
maximum of 10 digits and a two-digit exponent. 

• RegEQ displays up to 14 digits in Float mode. Using a fixed-decimal 
setting other than Float causes RegEQ results to be rounded and 
stored with the specified number of decimal places. 

Xmin is the center of the leftmost pixel, Xmax is the center of the next-to- 
the-rightmost pixel. (The rightmost pixel is reserved for the busy 
indicator.) AX is the distance between the centers of two adjacent pixels. 

• In Full screen mode, AX is calculated as (Xmax - Xmin) / 94. In G-T 
split-screen mode, AX is calculated as (Xmax - Xmin) / 46. 

• If you enter a value for AX from the home screen or a program in Full 
screen mode, Xmax is calculated as Xmin -i- AX * 94. In G-T split¬ 
screen mode, Xmax is calculated as Xmin -i- AX * 46. 
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Ymin is the center of the next-to-the-bottom pixel; Ymax is the center of 
the top pixel. AY is the distance between the centers of two adjacent 
pixels. 

• In Full screen mode, AY is calculated as (Ymax - Ymin) / 62. In Horiz 
split-screen mode, AY is calculated as (Ymax - Ymin) / 30. In G-T 
split-screen mode, AY is calculated as (Ymax - Ymin) / 50. 

• If you enter a value for AY from the home screen or a program in Full 

screen mode, Ymax is calculated as Ymin -i- AY * 62. In Horiz split¬ 
screen mode, Ymax is calculated as Ymin -i- AY * 30. In G-T split¬ 
screen mode, Ymax is calculated as Ymin -i- AY * 50. 

Cursor coordinates are displayed as eight-character numbers (which 
may include a negative sign, decimal point, and exponent) when Float 
mode is selected. X and Y are updated with a maximum accuracy of 
eight digits. 

minimum and maximum on the calculate menu are calculated with a 
tolerance of 1 e- 5; Jf(x)dx is calculated at 1 e-3. Therefore, the result 
displayed may not be accurate to all eight displayed digits. For most 
functions, at least five accurate digits exist. For fMin(, fMax(, and fnlnt( 
on the MATH menu and solve( in the catalog, the tolerance can be 
specified. 
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Function Limits 


Function 

Range of Input Values 

sin ;c, cos ;c, tan ;c 

0 < |x| < 10^2 (radian or degree) 

sin 1 X, cos 1 X 

-1 <x < 1 

In X, log X 

10-100 <;c< 10100 

gX 

-10100 < ;c < 230.25850929940 

1(F 

-10ioo<;c< 100 

sinh X, cosh x 

|x| < 230.25850929940 

tanh X 

|x| < 10100 

sinh 1 X 

|x| < 5 X 1 009 

cosh 1 X 

1 < X < 5 X 1 009 

tanh 1 X 

“1 < X < 1 

'ix{rea\ mode) 

0 <X< 10100 

aTx (complex mode) 

|x| < 10100 

x! 

-.5 < X < 69, where x is a multiple of .5 
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Function Results 


Function 

Range of Result 


sin ^ X, tan 1 x 

-90° to 90° 

or -k/2 to 71/2 (radians) 

cos ^ X 

0° to 180° 

or 0 to TT (radians) 
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Texas Instruments (Tl) Support and Service 


For General Information 


Home Page; 

KnowledgeBase and 
E-mail Inquiries: 

Phone: 

education.ti.com 

education.ti.com/support 

(800) TI-CARES; (800) 842-2737 

For U.S., Canada, Mexico, Puerto 

Rico, and Virgin Islands only 

International Information: 

education.ti.com/support 

(Click the International Information 

link.) 

For Technical Support 


KnowledgeBase and 
Support by E-mail: 

Phone (not toll-free): 

education.ti.com/support 

(972) 917-8324 
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For Product (hardware) Service 

Customers in the U.S., Canada, Mexico, Puerto Rico and Virgin 
Islands: Always contact Tl Customer Support before returning a 
product for service. 

All other customers: Refer to the leaflet enclosed with this product 
(hardware) or contact your local Tl retailer/distributor. 
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Warranty Information 


Customers in the U.S. and Canada Only 

One-Year Limited Warranty for Commercial Electronic Product 

This Texas Instruments (“Tl”) electronic product warranty extends only to the 
original purchaser and user of the product. 

Warranty Duration. This Tl electronic product is warranted to the original 
purchaser for a period of one (1) year from the original purchase date. 

Warranty Coverage. This Tl electronic product is warranted against defective 
materials and construction. THIS WARRANTY IS VOID if the product has 
BEEN DAMAGED BY ACCIDENT OR UNREASONABLE USE, NEGLECT, IMPROPER 
SERVICE, OR OTHER CAUSES NOT ARISING OUT OF DEFECTS IN MATERIALS OR 
CONSTRUCTION. 

Warranty Disclaimers. ANY IMPLIED WARRANTIES ARISING OUT OF THIS SALE, 
INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, ARE LIMITED IN 
DURATION TO THE ABOVE ONE-YEAR PERIOD. TEXAS INSTRUMENTS SHALL NOT 
BE LIABLE FOR LOSS OF USE OF THE PRODUCT OR OTHER INCIDENTAL OR 
CONSEQUENTIAL COSTS, EXPENSES, OR DAMAGES INCURRED BY THE 
CONSUMER OR ANY OTHER USER. 

Some states/provinces do not allow the exclusion or limitation of implied 
warranties or consequential damages, so the above limitations or exclusions 
may not apply to you. 
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Legal Remedies. This warranty gives you specific legal rights, and you may 
also have other rights that vary from state to state or province to province. 

Warranty Performance. During the above one (1) year warranty period, your 
defective product will be either repaired or replaced with a reconditioned model 
of an equivalent quality (at Tl’s option) when the product is returned, postage 
prepaid, to Texas Instruments Service Facility. The warranty of the repaired or 
replacement unit will continue for the warranty of the original unit or six (6) 
months, whichever is longer. Other than the postage requirement, no charge 
will be made for such repair and/or replacement. Tl strongly recommends that 
you insure the product for value prior to mailing. 

Software. Software is licensed, not sold. Tl and its licensors do not warrant 
that the software will be free from errors or meet your specific requirements. 

All software is provided “AS IS.” 

Copyright. The software and any documentation supplied with this product 
are protected by copyright. 

Australia & New Zealand Customers only 

One-Year Limited Warranty for Commercial Electronic Product 

This Texas Instruments electronic product warranty extends only to the original 
purchaser and user of the product. 

Warranty Duration. This Texas Instruments electronic product is warranted to 
the original purchaser for a period of one (1) year from the original purchase 
date. 


TI-83 Plus 


General Information 


761 



Warranty Coverage. This Texas Instruments electronic product is warranted 
against defective materials and construction. This warranty is void if the 
product has been damaged by accident or unreasonable use, neglect, 
improper service, or other causes not arising out of defects in materials or 
construction. 

Warranty Disclaimers. Any implied warranties arising out of this sale, 
including but not limited to the implied warranties of merchantability and 
fitness for a particular purpose, are limited in duration to the above one- 
year period. Texas Instruments shall not be liable for loss of use of the 
product or other incidental or consequential costs, expenses, or 
damages incurred by the consumer or any other user. 

Except as expressly provided in the One-Year Limited Warranty for this 
product, Texas Instruments does not promise that facilities for the repair 
of this product or parts for the repair of this product will be available. 

Some jurisdictions do not allow the exclusion or limitation of implied warranties 
or consequential damages, so the above limitations or exclusions may not 
apply to you. 

Legal Remedies. This warranty gives you specific legal rights, and you may 
also have other rights that vary from jurisdiction to jurisdiction. 

Warranty Performance. During the above one (1) year warranty period, your 
defective product will be either repaired or replaced with a new or 
reconditioned model of an equivalent quality (at Tl’s option) when the product 
is returned to the original point of purchase. The repaired or replacement unit 
will continue for the warranty of the original unit or six (6) months, whichever is 
longer. Other than your cost to return the product, no charge will be made for 
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such repair and/or replacement. Tl strongly recommends that you insure the 
product for value if you mail it. 

Software. Software is licensed, not sold. Tl and its licensors do not warrant 
that the software will be free from errors or meet your specific requirements. All 
software is provided “AS IS.” 

Copyright. The software and any documentation supplied with this product 
are protected by copyright. 

All Other Customers 

For information about the length and terms of the warranty, refer to your 
package and/or to the warranty statement enclosed with this product, or 
contact your local Texas Instruments retailer/distributor. 
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Index 


! (factorial), 94 

692 


" ” (string indicator), 
" (seconds notation). 

484 


97, 

697 


r/o (annu al interest rate variable), 


462 


444, 


° (degrees notation). 

692 


/ (division), ^ 

,696 


E (exponent), U 

20 

661 

117 

u (graph style, anims 
(graph style, dot), 
(graph style, line). 

Lte), 

17 

17 



< (less than or equal to 
* (multiplication), 6 3. 69 5 
■ (negation), [ 4 ^ 1 ^ 695 
it (not equal to) , 10 
N (number o f payment periods 



variable), 444, 462 


n (pi), 66 


Si (plot type, box), 371 


tfln, (plot type, histogram). |370 
fii! (plot type, modified box |), 370 


1^ (plot type, nor mal pr obability), !372 
(subtraction^, 63 


696 


L ( user-c reated list name symbol), 309, 


668 


Store, 29 686 
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Index 


VI (square root). 64l[6951 
□, • (pixel mark ).fl3^[^31 
(inverse), 64 271J694 
X^-Test (chi-square test). 412, b57_ 
X^cdfl (chi-square cdf). 42^^ 57 
y^pdf ( (chi-squa re pdf), 428,||657 


Pcdf(, 430, 662 


►Dec (to decimal conversi on). 16711659 
»d im( (a ssign dimension), 275j|301. 


660 


471 


lDIST, 

►D MS (to degrees/minutes/seconds), |99 


661 


471 


lDREF, 

►Ef f( (to effective interest ratej, 45^, 


662 


|f(x)dx operation on a 

graph 

153 

►Frac (to fraction’ 

, 6' 

664 


Slnt( (sum of interest) 

455] 

668 


lLIGHL 


471 


AList(. 30^ 669 


lLREF, 471 


►N om( (t o nominal interest rate), 459 


672 


Ppdf(, 


429. 664 


►Polar (to polar)|^ 675 


2Prn( (sum of principal), 455J 676 


764 









































































































































































679 


►Reel (to r ectang ular),|91 
*row(,| 282^ 

*row+(, [28^ 680 

ATbl (t able s tep variable), 205 


lTEMP, 471 


lTREI', 471 
lVOLT.[^ 


lVRE=, 471 


AX window variable, 124 


AY window variable , |124. 

' (minutes notation). ^ 697 
() (parentheses! 


+ (addition), 63 696 


(concatenation! ] 4 90, [696 


(pixel r nark) . 235,|373 


: (colon).| 504 _ 

< (less than), 101,[694 


= (equal-to relati onal test) ^ 
(greater than), |l01, 694 


101,693 


[ ] (matrix ind icato r). 265 


'' (power), 64, 695 


{} (list indicator), 288 


1-PropZlnt ( one-propor tion z confidence 


interval), 410, 676 


1-PropZTest (one-proportion z test). 


402 676 


1- Var Stats (o ne-variable statistics). 


357]|689 


io''( (power of ten). 

65, 

695 

2 (square), 

64, 

694 
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2-PropZlnt (two-proport ion z 


confidence interval). 


411 


676 


2-PropZTest (two-proportion z test). 


403, 677 


2- Samp FTest (two-sample F-Test), 


681 


414, 


2-SampTlnt (two-samp le t confidence 


interval) ,| 408|681 


2- Samp TTest (two-sample t test), 400, 


682 


2-SampZlnt (two-samp le z confidence 
interval) ,j 407J| 682 


2- Samp ZTest (two-sample z test), 399, 


682 


2- Var Stats (t wo-variable statistics). 



358, 

689 



3 (cube) 

,68 

693 


V( (cube root). 

oo 

]693 


—A— 


a+bf (rectangular complex mode), 24 
84|[656' 


about, 596 


above graph style(l), |L17 __ 

abs( (absolute value), 271,||655 

accuracy information 


computational and graphing.|754 


function limits and results, 756 


graphing, 132 


765 


















































































































































addition (+), 

63 

696 

alpha cursor,! 12 



alpha-lock, 18 


alternative hypothesis, ! 391 
amortization _ 


£lnt( (sum of interes |t), 45g . 668 
£Prn( (sum of principal )745Bl. 67^ 
ba ll (am ortization balance), 454] 


656 


calculati ng sc hedules, 454 


formula, 731 


and (Boolean operator), |103, 
ANGLE menu,:97 


655 



angle{, 

animate graph style (u), |117| 

A NOVAt (one -way variance analysis). 




formula, r722. __ 

Ans (last answer), ^ 599,||655 


APD (Automatic Power Down),^ 
applications. See examples, 
applic ation s 


Apps, 27.1598 


AppVars, 27, 598 


arccosine jcos''()J63i 
Archive, 30, 610, [6^ 


archive full error, 628JI7 42 


garbage collec tion.! 623 
memory error. 


623 
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Index 


archived variables. 719 
arcsine (sin'^O, 63 


arctangent (tan' '0. 63 


Asmt. 1537.[655 
AsmCompC 


537.'655 


AsmPrgm(, [537j|655 


assembly language progr ams, ! 537 

augment!. 


277 307 656 


Automatic Power Down (APD)^ 
automatic regression equation,[353 



automatic residual list (RESID). 352 


axes format, sequence graphing, 187 


axes, displaying (j 

kxesbn, AxesOff), 

127, 

656 

AxesOff 

AxesOn 



127 J! 656 


-B— 


ba cking up calculator memory, 638 

[M 


bait (amo rtization balance), 454, 656 


bar, 468 


batteries, 7 735 


below graph st yle (k ), 
binomcdf(, 431. 1656 


117 


binompdf(. 430, 656 


block, 623 


Boolean logic, 103 


box pixel mark (□), 
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Boxplot plot ty pe ( :Si), 371 


busy indicator, 11 


—C— 


C/Y (compounding 

-pen 

ods-per-year 

variable), 444, 

463 

CALCULATE menu 

147 

Calculate output option 

,^88,! 392 

cash flow 

calculating,! 45i 




irr( (internal rate of retumf. 1453,(668 


npv( (net present value), 453, 673 
CATALOG, 4811! 

CBL 2/CBL,[464l 
CBL/CBR 
Ouitting. |480 


Running, 464 


Selecting, 464 


CBL/ CBR A PP menu 
CBR.|464J|533J[^ 


596 


467 


665 


check memory, 
chi-square cdf (y2cdf(), 429.1 657 


chi-square pdf (x2pdf(),|428, 657 
chi-square test (Y^-T est)T]412, 657 
Circle! (draw circle), 1228, |657] 

Clear Entries, 596, [657] 
clearing 


all lists (CIrAilLists), 596j 657 
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Index 


drawing (ClrPraw), 217j|657 


entries (Clear Entries), 596, 657 


home screen (CirHome ), 532] 657 
list (CirList), 34^ 658 


table (CirTabie), 532] [658 


CirAiiLists (clear all lists), 596, (657 
CirDraw (clear drawing), 217, 657 [ 


CirHome (clear ho me screen ). 532, ]657 
CirList (clear list), 349J I658 


CirTabie (clear table), 532, 658 


coefficients of determination (iH, R^, 


354 


colon separator (:), 504 


combinations (nCr), 93 (672 


co mpili ng an assembly program, 537. 


655 


complex 

m odes ( a+br, re^Oi), 


679 


24, 


84 656, 


numbers, 24 84 679 


compou nding-perio ds-per-vear variable 


concatenation (+),(49Q 696 


confidence interv als]!?^ 


conj( (conjugate), 88, 658 


Connected (plotting mode),J23,l |658 
connecting two calculators, 633 
contrast (display),]^ 
convergence, sequence graphing, 195 
conversions 
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►Dec (to decimal), 67, 659 


►DMS (to de grees/minutes/ seconds). 


99 661 


►Eff (to effective interest rate ),1459 
►F rac (to fraction conversion^, 6(7^ 


664 


►Nom (to nomin al interest rate 
conversion), 459J 672 


►Polar (to polar conversion ), 9| 1 |, 675 
►Rect (to rec tangular conversion). 


91 679 


Equ^String( (eq uation-to-s tring 
conversion), 49 ij 662 


List^matr( (list-t o-matrix _ 

conversion), 279|308|670 


Matr^lis tl (ma trix-to-list conversion), 
^| 308|670 


P^Rx(, P^Ry( (p olar-to-rect angular 
conversion), [M Ml 


R^Pr(, R^P0( (re ctangular-t o-polar 


conversion), 100, 681 


String^Equ( (stri ng-to-equ ation 


conversion), 493, 686 


CoordOff, 

126, 

|658 

CoordOn, 

126, 

658 


correlation coefficien t (r), 354 


cos(arccosine) 

.63, 

658 

cos( (cosine). 

63, 

658 



cosh"'( (hyperbolic arccosine), 

496, 

658 

cosh( (hyperbolic cosine). 

496,11658 
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cosine (cos(), 63 658 


cross pixel i nark (+). 235, 373 


68j 

693 


t(i3|v 

^0, 


]693 


cubic regression (CubicReq). 359i 658 


CubicReg (cubic regression), 359,1658 


cu mSum t (cumulative sum), 279, 303j 


659 


cu mulat ive sum (cumSum(), |279|303 


659 


cursors. 


12 , 


18 


—D— 


data collection 


methods, 468 
options 


468 


results, 471 


starting & stop ping. 


Data input option , |388 
data logger .! 473 


data points, 475 


479 


390 


data results, !471, __ 

da ys be tween dates (dbd(), 4^o]| 659 


733 


db d( (da ys between dates), 460, 659 


733 


decimal mode (float or fixed). 

21 


decrement and skip (DS<(). 

5211661 

definite integral. 

70 152|l65 
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defragmenting, 622 
Degree angle mode, 22 97 659 
degrees notation (°), 98 692 
delete variable contents (DelVar), 523, 

659 

deleting items from memory, 599 
DelVar (delete variable contents), 659 
DependAsk, 206. 209. 659 
DependAuto, 206, 209, 659 
derivative. See numerical derivative 
det( (determinant), 275. 659 
determinant (det(), 275. 659 
DiagnosticOff, 354. 660 
DiagnosticOn, 354, 660 
diagnostics display mode(r r^, R 2 ), 354 
differentiation, 72 152. 165. 175 
dim( (dimension), 275, 301, 660 
dimensioning a list or matrix, 275. 301. 

660 

directions, 471 

DIRECTNS, 471 

Disp (display), 528,529, 660 

DispGraph (display graph), 530, 660 

display contrast, 8 

display cursors, 12 

DispTable (display table), 530, 661 

DISTR (distributions menu), 424 

DISTR DRAW (distributions drawing 

menu), 434 
distribution functions 


%2cdf(, 429. 657 
%2pdf(, 428. 657 
Pcdf(, 430. 662 
Fpdf(, 429, 664 
binomcdf(, 431, 656 
binompdf(, 430. 656 
geometcdf(, 433, 665 
geometpdff, 433. 665 
invNorm(, 426. 668 
normalcdf(, 426. 672 
normalpdf(, 425, 673 
poissoncdf(, 432, 675 
poissonpdf(, 432, 675 
tcdf(, 427. 687 
tpdf(, 427, 687 

distribution shading instructions 
ShadeF(, 437, 684 
Shadex2[, 436, 684 
Shade_t(, 435, 684 
ShadeNorm(, 435, 684 
division (/), 63 696 
DMS (degrees/minutes/seconds entry 
notation), 97 697 
Dot (plotting mode), 23, 661 
dot graph style ('■.), 117 
dot pixel mark (•), 235, 373 
dr/dO operation on a graph, 175 
DRAW menu, 214 
Draw output option, 388. 392 
DRAW POINTS menu,:233|| 
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DRAW STO (draw store menu) 

239 

DrawF (draw a function). 

224, 

661 

drawing on a graph 
circles (Circle{), 

228 



line segments (Line(), 

218 



lin es (H orizontal. Line(, Vertical), 


221 


pixels (Pxl-C hang e, Pxl-Off, Pxl-On, 


pxl-Test), 


Til 


po ints ( Pt-Chanqe. Pt-Off, Pt-On), 


233 


tangents (T ange nt), 


text (Text). |230 


222 


using Pen, |232. __ 

Drawinv (draw inverse), 224. 11661 


DS<( (decrement and skip), 521, 661 
DuplicateName menu, 644 


dx/dt operation on a graph, 152.1 165 


dy /dx op eration on a graph, 152, 165 


175 


—E- 


e (constant), 65 


17 


e''( (exponenti al). |65,||661 
edit keys t able. 

Else. I 5 141 


End, 476, 515, 662 


En g (en gineering notation mode), 20 
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ENTRY (last entry key),|33 
entry cursor, [T^ 

EOS (Equation Operating System), 47 


eqn (equation variable), |72 


Equ^String( (eq uation-to-s tring 
conversion), 49l|662 


equal-to relational test (=), 693 


Equation Oper ating System (EOS),|47 
Equation Solver, 


72 


equations with multiple roots,[77 
errors 


diagnosin g and correcting, 59 


742 


messages, 
examples—applications 


area between curves, 578 


ar eas of regular n-sided polygons. 


588 


box plots, 560 


box with lid, 546 


defining a, 546 


defining a table of values, 547 


finding calculated maximum, 557 


setting the viewi ng win dow. 551 


tracing the graph, 553 


zooming in on the graph, 555 


zooming in on t he tab le. 549 


cobweb attractors, 572 


fundamental theorem of calculus. 


584 


guess the coefficients, 574 
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inequalities, 566 


592 


mortgage payments, 
parametric e quati ons, ferris wheel 


problem, 1 5 80 


piecewise functions, ! 564 
quadratic formula 
converting to a fraction, 542 


displaying complex re sults. 544 


entering a calculation. 540 


Sierpinski triangle, 570 


solving a sys tem o f nonlinear 


equations. 


568 


unit circle and trig curves, 576 
examples—Getting Started 


coin flip, 61 


compound interest, 442 


drawing a tang ent lin e. 212 


financing a car, 440 


forest and trees, 176 


generating a sequ ence. 


graphing a circle, 105 


283 


mean height of a p opulation, 381 


path of a ball, 154 


pendulum lengths and periods, 315 


polar rose,! 166 


roots of a function, 203 


sending variables, 629 


so lving a system of linear equations. 


256 


unit circle, 246 
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volume of a cylinder, 497 
examples—miscellaneous 
calculating outsta nding loan 


balances, 456 


195 


convergence,^__ 

daylight hours in Al aska, 363 j 
predator-prey model, 197 | 
ex ponen tial regression (ExpReg), 361 


662 


ex pr( (string- to-expression conversion). 


491, 662 


Ex pReg (exponential regression), j361 


662 


expression. 


13 


co nverti ng from string (exprQ, 491 


662 


tu rning on and off (ExprOn, 128 


662 


ExprOff (expression off), 128,1662 
ExprOn (expression on), 128,|[662 


—F— 


factorial (!), 

94 

692 

family of curves 

, 131 


276, 663 


Fill{, 

FINANCE CALC menu, 
FINANCE VARS menu, 
financial functions 


446 

462 


amortization schedules, 454 
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cash flows, 452 
days between dates, 460 
interest rate conversions, 459 
payment method, 461 
time value of money (TVM), 448 
Fix (fixed-decimal mode), 21, 663 
fixed-decimal mode (Fix), 21, 663 
Fioat (floating-decimal mode), 21, 663 
floating-decimal mode (Fioat), 2l][663 
fl\/lax( (function maximum), 69, 663 
fl\/lin( (function minimum), 69. 663 
fnlnt( (function integral), 71, 663 
FnOff (function off), 115, 663 
FnOn (function on), 115, 664 
For(, 515, 664 
format settings, 125, 187 
formulas 

amortization, 731 
ANOVA, 722 
cash flow, 732 
days between dates, 733 
factorial, 94 

interest rate conversions, 733 
logistic regression, 721 
sine regression, 722 
time value of money, 728 
two-sample F-Test, 724 
two-sample t test, 726 
fPart( (fractional part), 80, 273,; 664 
free-moving cursor, 132 


frequency, 357 

Fuil (full-screen mode), 25, 664 
full-screen mode (Fuli), 25, 664 
Func (function graphing mode), 23, 664 
function graphing 

AX and AY window variables, 124 
accuracy, 132 
CALC (calculate menu), 147 
defining and displaying, 107 
defining in the Y= editor. 111 
defining on the home screen, in a 
program, 112 
deselecting, 114. 115 
displaying, 108. 121, 129 
evaluating, 113 
family of curves, 131 
format settings, 125 
free-moving cursor, 132 
graph styles, 117 
maximum of (fMax(), 69, 663 
minimum of (fMin(), 663 
modes, 23 109, 664 
moving the cursor to a value, 135 
overlaying functions on a graph, 

130 

panning, 136 

pausing or stopping a graph, 129 
Quick Zoom, 136 
selecting, 114, 115, 664 
shading, 119 
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Smart Graph , 129 


tracing, ! 134, 
viewing window,[ 121 


window variab les, 12i| 122, 123 
Y= editor,! 111 j 


ZOOM MEMO RY rn enu, 
ZOOM menu,!l38| 


144 




71 663 


function integral (fninti 
function, definition of 
functions an d instmctio ns table, 654 
future value, 444|451 


FV (future-value variable), 444, 462 


-G— 


G- T (graph-ta ble split-sereen mode), 25, 


252j!666| 

garbage collecti ng,! 622 


Garbaq eColl ect, 626,| 664 


Gauge, 468 


gcd( (greatest commo n divi sor), 82 665 


GDB (graph database) , 242 


geometcdf(, 433i 665 


geometpdf(, 433, 665 


Get( (get data from CBL 2/CBL or 
CBR), [5^[^ 


Ge tCalc f (get data from TI-83), 533 


665 


getKey, 531, 665 
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Getting Started. See examples. Getting 

St ated _ 

Goto, 519,1665 


graph datab ase (G DB), !242 
graph styles. 


117 


graphing modes, 23 


graphing-or der niodes 


GraphStyle(, 524| 665 


24 


gr aph-table s plit-sereen mode (G-T), 25 


252. 666 


greater than (>), 694 


greater than or equal to (>), | 101, 694 


greatest common divisor (qcd0,!8^ 665 


GridOff,!l27. 

666 

GridOn, 

27JL666 

grouping 

, 616 



—H— 


Histogram plot type (Jht). 370 


home sereen, 10 


Ho riz (horiz onta 
^!250J[^ 


split-screen mode). 


Horizontal (draw line), 2211666 


hyperbolic functions,[4^ 


hypothesis tests, 396 


—I— 


i (eomplex number eonstant), 86 
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identity(, 277|666 


If instructions 
lf, [5T2][^ 


If-Then, 513, 666 
If-Then-Else, |514|r667 


imag( (imaginary part), 89.1667 


imaginary part (imag(),[89 667 
implied multiplication, 4^ 


increment and skip (IS>0. 520. 668 


independent variable. 206. 209. 667 


IndpntAsk, 206.1209. 1667 


IndpntAuto, 206,1209, 667 


inferential stat editors, 388 


inferential statistics. See stat tests; 
confidence intervals 
alternative hypoth eses. 


bypassing editors, 393 


391 


ca lculat ing test results (Calculate), 


392 


confidence interval calc ulatio ns. 392 


data input or stats input, 390 


entering argument values, 390 


graphing test results (Draw). 392 


input descripti ons ta ble. 419 


pooled option, 391 


394 


STAT TESTS menu, 
tes t and interval output variables, 


422 


Input, 526, 


52 ^ 1 ^ 


insert cursor. 


12 
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inString( (in string), 492 

667 


instruction, definition of.|16 

int( (greatest integer) 


1273 

CO 

3 

integer part (iPart(), 

10 

CO 

cn 

irs! 


integral. See numerical integral 
interest rate conversions 

►Eff( (co mpute effective interest 
rate), 459 j 

►Nom( (c ompu te nominal interest 


rate), 459 


calculating. 459 


formula, |733, __ 

internal rate of return (irr(), 453 Jl 668 


intersect oper ation on a graph, 151 
INTRVL (SEC^4751 
inverse (“■'), [64j~^7]_ 694 
inverse cumulative nonnal distribution 
(invNormO, 426|6^ 


inverse trig functions, 63 


invNorm( (inver se cumulat ive normal 
distribution), 4261668 


Part( (integer part), ]80.|273.|[^ 


irr( (internal rate of retum).|453j[668 


IS>( (increment and skip), 520, 668 


—K— 


keyboard 
layout, ^ 


math operations, ^ 
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key-code diagram, 532 


—L— 


LabelOff, 

127.11668 

LabelOn, 

127,1668 

labels 


graph. 

12711668 


program^ M9J 6 

69 


Last Entry, 1^; 
Lbl (label), 


694 


lcm( (least common multiple), J82||669 
least common multipl e (Icm Q. 82 669 
length! of str ing. 1492^(669 
less than (<), 101 


less than or equal to (<), lOlJ 694 


Light-Time, |468 


line graph style ('■■■), 117 


line segments, dr awing.|218 
Line( (draw line}j_220. 669 


lines, drawing, 220. 


221 


LINK RECEIVE me nu.|6^ 
LINK SEND menu, 
linking 


634 


receiving items, 
to a CBL 2/CBL or CBR,|633 


644 


transmitting items, 
two TI-83 Plus units, 638 


to a PC or Macintosh, 633 
to a TI-82, |64lj[^ 


629 


TI-83 Plus 


Index 


Li nReg( a+bx) (linear regression), 360 


669 


Li nReg( ax+b) (linear regression), 359, 


669 


Li nRegTTest (linear regression t test). 


415, 669 


LIST MATH menu. 


311 


LIST NAMES menu^ 
LIST OPS menu. 


291 


299 


Li st^matr( (lists-to -matrix conversion). 


lists 




accessing an elemen 

t, 289 


attaching formulas, / 

>9^P 


clearing all elements, 333 



copying, 

creating, 

deleting 


289 



28h 

332 


fom memorv 


2^1599 


detaching formu las. 296J[M0 


entering list names 

,292|330 

indicator ({}) 
naming lists. 

,288 

286 



storing and displaying, 288 


transmitting to and from TI-73, 642 


tra nsmit ting to and from TI-82, 641 


646 


297 


using m expressions, 
us ing to grap h a family of curves. 


131 290 
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using t o selec t data points from a 


plot, 305 


usi ng wi th math operations, 63 298 


65 670 


ln(, 

Ln Req ( logarithmic regression), 360, 


log(, 65, 670 


logic (Boolean) oper ators.! 103 


Logistic (regression), 361,[ 670 


logistic regression formula, 721 


—M— 


marked for deletion, 623 


MATH CPX (complex menu), 88 


MATH menu, 67 


MATH NUM (number menu), 79 


math operations, 63 


MATH PRB (probability menu), 92 


Ma trHist( (matrix- to-list conversion). 


278 308 670 


matrices 


267 


258 


accessin g elem ents, !268 
copying 
defined,! 


deleting fro m memorY.|261 
dimensions, 259J27^ 276 


displaying a matrix, 267 


displaying matrix elementSj 260 


editing matrix elements, 262 


TI-83 Plus 


Index 


indicator ([ 1 ).!265| 


inverse ('■'), 271 


math functions, 269 


matrix math functions (det{, ’’’, dim{, 
Fill(, identity!, randM(, augment(, 
Matr ^listt, List^matr(, cumSum(), 


274 


referencing in expres sions . 265 


relational operations, 272 


row operations(ref(, rref( . rowSw apf. 


row+(, *row(, *row+(), |280 

selecting, 2581 


viewing. 


261 


MATRX EDIT menu. 


258 


MATRX MATH menu. 


274 


MAT RX NA MES menu. 


265 


max, ||470, __ 

max( (maximum), 81, 311|670 


maximum of a function (fMax0.!69 663 


maximum o perat ion on a graph, 150 


mean(, 312, 671 


Med-Med (median- median), !358,| 671 

median!. 


312, 671 


Mem Mgmt/Del menu, 
memory 


597 


backing up, 650 


checking available, 596 


clearing all list eleme nts fr om. 602 


clearing entries froim 601 


deleting items from, 599 
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error, 


626 


insufficient durin g tran smission, 653 


resetting defaults,|604 


resetting me mory , 
MEMORY menu,!596 


604 


Menu{ (def ine menu), 52lj671 


menus. 


39 40 


defi ning ( MenuO, 521J671 


698 


map, 
scr olling . 


meter. 


468 


mm 


in,|4^ 


41 


min( (minimum), 81, 

3111671 


minimum of a function (fMin(), 

69 

663 

minimum operation on a graph. 15C 


minutes notation ('), 

97 697 



ModBoxplot plot type (fii::), 370 


mode settings, 19 


a+ bf (co mplex rectangular), 24, 84, 


656 


Connected (plottin 
Degree (angle)J^,[j99 
Dot (plotting), 53jf6^ 


23 ] [ 6 ^ 


659 


Eng (notation). I 20JI662 
Fix (decimal), [21j 6^ _ 
Float (decima lX[2y)^3 
Full (screen), g5j[6M^ 


Func (graphim 
G-T (screen). |25. 116661 
Horiz (screen)^25, M6| 



TI-83 Plus 


Index 


Normal (notation),|20|m72 
Par/Param (graphing)J^^ 674 
Pol/Polar (graphing^3, 675 
Radian (angle), 
re^Qf (comple x polar), 24 84||679 


24 


679 


Sci (notation). 

20, 

00 

Seq (graphing), 23 

683 


Sequential (graphing order). 24. 683 


Simul (graphing order), 24 


modified hox plot type ( -Q—1. | 370 
multiple entries on a l ine. 14 


multiplication (*), 63 695 


multiplicative inverse, 64 


685 


—N— 


nCr (number of combinations), 193, 


negation (■), |f9. 

66, 

695 


nonrecursive sequences. 

00 


672 


672 


normal distribut ion probab ility 
(normalcdfO, 426|6721 


Normal notation mode, 20, 672 


normal probability plot type (l^), |372 
normalcdf( (nor mal distrib ution 
probability), 426| 672 


normalpdf( ( probability density 
function), 425j 673 


NormProbPlot plot type (1^), 372 
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not equal to (;i), 10l|694 _ 

not( (Boolean opera t^J 104j|673 


nPr (permutations), |93,|[673 
npv( (net present value). 


numerical derivative 70, 


numerical integral, 70 153 


4 ^ 1673 . 

175 


—O— 


Omit, 619. 11645 


ON/HALT, 480 


one-proportion z confiden ce interval 
(1-PropZlnt), 410| 676 


on e-proporti on z test (1-PropZTest), 


30 ; 


402 676 


one-sample t confidence interval 

(Tlnterval), |406j687 


one-variable statistics (1-Var Stats), 

3 ^[^ 


or (Boolean) operator, 103,||673 


47 


order of evaluating equ ations, 
Output(, |255,|l530,l673 

Overwrite, 619, [64^ 

Overwrite Ail, 619^ 

—P— 

P^Rx(, P^Ry( (pol ar-to-recta ngular 
conversions), [M 


P/Y (number-of-p ayment-pe riods-per 
I/I/I/I II/I 


year variable), 444j 463 


TI-83 Plus 


Index 


136 


panning, 

Par/Param (parametric graphing mode). 


23 674 


159 


parametric equations, 
parametric graphing 

CALC (cal culate operations on a 


graph), 165 


defining and editing^ 158, 159 


free-moving cursop] 163 
graph forma tp^ 


graph styles, 159 


moving the cursor to a va lue.! 164 
selecting and deselecting 


160 


setting param etric mode, 158 


tracing, ! 163 


window variab les. 160 


Y= editor, 158 


zoom operations. 


parentheses, 48 


165 


path ("0) gra ph sty le, ! 117 
Pause, 518, 1674 


paus ing a graph, ! 1^9 


Pen, 232 


permutatio ns (nP r). 93 673 


phase plots. 197 

Pi (h), 


66 


Pic (pictures), 
pictu res (P ic). 


239 


239 


pixel, ! 237 „ __ 

pixels in Horiz/G-T modes, 238,||254 
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PLOT, 476 
Plot1(, 373, 674 
Plot2(, 373, 674 
Plot3(, 373, 674 
PlotsOff, 375, 675 
PlotsOn, 375, 675 
plotting modes, 23 
plotting stat data, 368 
PMT (payment amount variable), 444, 
462 

Pmt Bqn (payment beginning variable), 
461, 675 

Pmt End (payment end variable), 461, 
675 

poissoncdf(, 432, 675 
poissonpdf(, 432, 675 
Pol/Polar (polar graphing mode), 23, 
168. 675 

polar equations, 169 

polar form, complex numbers, 87 

polar graphing 

CALC (calculate operations on a 
graph), 175 

defining and displaying, 168 

equations, 169 

free-moving cursor, 173 

graph format, 171 

graph styles, 169 

mode (Pol/Polar), 23, 168, 675 

moving the cursor to a value, 174 


selecting and deselecting, 169 
tracing, 173 
window variables, 170 
Y= editor, 168 
ZOOM operations, 174 
PolarGC (polar graphing coordinates), 
126, 676 

pooled option, 388, 391 
power (''), 64 695 
power of ten (io''(), 65 695 
present value, 444, 450 
previous entry (Last Entry), 33 
prgm (program name), 522, 676 
PRGM CTL (program control menu), 
511 

PRGM EDIT menu, 510 
PRGM EXEC menu, 510 
PRGM I/O (Input/Output menu), 525 
PRGM NEW menu, 500 
probability, 92 
probability density function 
(normalpdfO, 425, 673 
probe, 468 

prod( (product), 313,' 676 
programming 

copying and renaming, 509 
creating new, 500 
defined, 500 
deleting, 501 

deleting command lines, 508 


TI-83 Plus 


Index 
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editing, 507 


entering c omma nd lines, 1504 
executing. 


505 


inserting co mman d lines, ] 508 
instructions, 511 
name (pr gm)jfl^|676 
renaming. 


509 


running asse mbly language 
progr am,! 5371 
stopping, ! 50^ 
subroutines^^ 5! 

Prompt, 528, [bW 


Pt-Cha nge(, 235, 677 
Pt-Off(,H[67Il 


Pt-On{, 233, 677 


PV (pre sent va lue variable), 444, |462 
p-value. 


422 


PwrReg (power re gress ion), 

Pxl-Change(, 237, 

Pxl-Off{, 237.!677 


677 


Pxl-On{, 237. 16771 


pxl-Test(, 238, 678 


—Q— 


Qu ad Re g (quadratic regression), 359 


678 


QuartReg (qu M-tic regression), 360|678 


Quick Zo om,] 1 36 
Quit. [^[645 ^ 


TI-83 Plus 


Index 


quitting CBL/CBR, 480 


—R— 


r (correlation coefficient). 354 


(radian notation), 99, 692 


R^Pr(, R^Pe( (rec tangular-to -polar 
conversions), lOOj 681 
r2, R2 (c oefficients of determination). 


354. 

Radian angle mode. ^ 2 ]^^ 


radian notation (0, ^9j|692 


678 


RAM ARCHIVE ALL men u.[^, 
rand (random number), 
randBin( (random binomiaf 


randlnt( (random integer)j95, 
randM( (random matrix), !277 
randNorm( (random Normal), 95,[679 


random seed. 92 


Ranger, 468 



RCL (recall), 31, 297 


rg ^Qf (p olar complex mode), 24 84 


679 


Real mode. 

24, 

679 


real( (real part) 

89, 

679 


RealTme, 

476 


RecallGD^ 

244 

,679 

RecallPic 

I241JI679 


rectangular form, complex numbers, 86 
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RectGC (rectang ular graph ing 


coordinates).! 126JI680 


183 


recursive sequences. 
ref( (row-e chelon form), [280,1680 


471 


reference#, 

Re qEQ (regre ssion equation variable). 


353 599 


regression model 


automatic regression equation. 


353 


automatic residual list fea ture. 352 


diagnos tics d isplay mode, 354 


models, ! 357, __ 

relational op eratio ns. 10l|272 


Repeat, 517, 680 


RESET MEMORY menu, 608 
resetting 


all memory, 608 


archive memo ry. 606 


defaults, 604 
memory 


604 


RAM memory, 604 


residual list (RESID), 352 


Return, 523, 680 


root (x^f), 69, 693 


root of a functiom 148 


round(, 80, 


row+{ ,1680 


l(m 

, [680 


281,680 


rowSwap(, 
rre f( (re duced-row-echelon form),[280, 


681 


TI-83 Plus 


Index 


—S— 


samples (# of), 475 


Scatter plot type (kn), 369 


Sci (scientific notation mode), 20, 683 


scientific notation, 14 


screen modes, 25 


12 


second cursor (2n^ 
second key (2nd), Q 
secon ds DM S notation ("),|97 

sector, 623 _ 

Select(, 304,||683 
selecting 


data points from a plot, 305 


functions fr om th e home screen or a 
program. 


115 


functions in the Y= editor, | 11^ 
stat plots from the Y= editorlTlS 


Se nd( (send t o CBL 2/CBL or CBR), 



533, 

683 

SendlD, 

634 


sending. See tr ansmitting 


SendOS, 635 


Seq (sequence graphi ng m ode), 23 683 


seq( (sequence), 302,| |683 
sequence graphing 


axes format, 187 


CALC (calculate menu), 191 


defining a nd dis playing, | 179 
evaluating, 192 
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free-moving cursor, 189 
graph format, 188 
graph styles, 181 
moving the cursor to a value, 190 
nonrecursive sequences, 182 
phase plots, 197 
recursive sequences, 183 
selecting and deselecting, 181 
setting sequence mode, 179 
TI-83 Plus versus TI-82 table, 202 
tracing, 189 
weh plots, 193 
window variables, 185 
Y= editor, 180 
ZOOM (zoom menu), 191 
Sequential (graphing order mode), 24 
683 

service information, 759 
setting 

display contrast,!^ 

graph styles, 118' 

graph styles from a program, 120 

modes, 20 

modes from a program, 20 
split-screen modes, 248 
split-screen modes from a program, 
255 

tables from a program, 206 
SetUpEditor, 350, 683 
shade above (1) graph style, 117 


shade below (k) graph style, 117 
ShadeP(, 437, 684 
Shadex^t, 436, 684 
Shade(, 226, 684 
Shade_t(, 435, 684 
ShadeNorm(, 435, 684 
shading graph areas, 119, 226 
Simul (simultaneous graphing order 
mode), 24 685 
sin ■■•( (arcsine), 63 685 
sin( (sine), 63. 685 
sine (sin(), 63 685 
sine regression formula, 722 
sinh‘''( (hyperbolic arcsine), 496, 685 
sinh( (hyperbolic sine), 496, 685 
SinReq (sinusoidal regression), 362, 
685 

Smart Graph, 129 
solve(, 77, 685 
Solver, 72 

solving for variables in the equation 
solver, 75 
sonic, 468 
sonic probe, 468 
sonic-time graph, 468 
SortA( (sort ascending), 299, 348, 685 
SortD( (sort descending), 299, 348, 685 
split-screen modes 

G-T (graph-table) mode, 252 
Horiz (horizontal) mode, 250 


TI-83 Plus 


Index 
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setting, 248, 255 

split-screen values, 231, 238, 254 
square 0, 64 694 
square root (V(), 64, 695 
STAT CALC menu, 356 
STAT EDIT menu, 348 
stat list editor 

attaching formulas to list names, 
336 

clearing elements from lists, 333 
creating list names, 332 
detaching formulas from list names, 
340 

displaying, 329 
edit-elements context, 344 
editing elements of formula¬ 
generated lists, 341 
editing list elements, 334 
entering list names, 330 
enter-names context, 346 
formula-generated list names, 338 
removing lists, 332 
restoring list names Li-Le, 333 
switching contexts, 342 
view-elements context, 344 
view-names context, 346 
STAT PLOTS menu, 373 
stat tests and confidence intervals 
X^-Test (chi-square test), 412 


1-PropZlnt (one-proportion z 
confidence interval), 410 

1- PropZTest (one-proportion z test), 

402 

2- PropZlnt (two-proportion z 

confidence interval), 411 
2-PropZTest (two-proportion z test), 

403 

2-SampPTest (two-sample F-Test), 
414 

2-SampTlnt (two-sample t 
confidence interval), 408 
2-SampTTest (two-sample t test), 
400 

2-SampZlnt (two-sample z 
confidence interval), 407 
2-SampZTest (two-sample z test), 
399 

ANOVA( (one-way analysis of 
variance), 415 

LinRegTTest (linear regression t 
test), 415 

T-Test (one-sample t test), 397 
TInterval (one-sample t confidence 
interval), 406 

Z-Test (one-sample z test), 396 
ZInterval (one-sample z confidence 
interval), 405 
STAT TESTS menu, 394 
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Index 
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statistical distribution functions. See 
distribution functions 


statistical plotting, 368 


Boxplot (regul ar box plot), |371 
defining, 373 


from a pro gram , 378 


Histogram, 370 


ModBoxplot (modified box plot). 


370 


NormPro bPlot (normal probability 

plot), 

Scatter 


0 j372 

,M 


tracing, ! 376, __ 

turning on/off sta t plot s. 115|375 


viewin g win dow, j376 


xyLine, 


369 


statistical variable s table.|36 5 
Stats input option, 388|3% 


stdD ev( (standa rd deviation), | 
Stop, 52^16861 



StorePic, 239,| 
storing 


graph database s (GD Bs). 242 


graph pictures, 239 


variable values, 29 


String^Equ( (stri ng-to-equa tion 
conversions), 493, 
strings 


686 


TI-83 Plus 


Index 


concatenati on (+ ), 490|696 


converting^ 491 


defined, 484 


488 


displayir ig con tents, 
entering, [4841 
functions in CATALOG. 489 


storing, ^ 

187 


variables 

, 486j|487 


student-t distribution 


probability (tcdfQ, 427j 687 


pr obability d ensity function (tpdf(). 


sub( (substring). 493.1686 

subroutines. 

522 



subtraction (-), 

63 

696 


sum( (summation) 

^313, 

686 

system variables. 

719 

-T— 


(transpose matrix), 275,||693 


205 


T-Test (one-sample t t est), 397. 688 
TABLE SETUP screen, 
tables 


description 

.209 

variables, 2 

105 Jl 207 


tan■■'( (arctangent) 

63. 

686 

tan( (tangent). 

63, 

686 


tangent (tan(). 

63 

686 
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tangent lines, drawing, 222 
Tangent( (draw line), 222, 687 
tanh‘''( (hyperbolic arctangent), 496. 

687 

tanh( (hyperbolic tangent), 496, 687 
TbIStart (table start variable), 205^ 
tcdft (student-t distribution probability), 
427, 687 

technical support, 758 
Temperature, 468 
Temp-Time, 468 
TEST (relational menu), 101 
TEST LOGIC (Boolean menu), 103 
Text( 

instruction, 230, 254^.68X,. 
placing on a graph, 230, 254 
Then, 513, 666 
thick (■’) graph style, 117 
TI-82 

link differences, 646 
transmitting to/from, 644 
TI-83 

Link. See linking 
TI-83 Plus 

key code diagram, 532 
keyboard, 2 
menu map, 698 
Tl Connect, 632 
TI-GRAPH LINK, 632, 633 
Time axes format, 187, 687 
time value of money (TVM) 


1% variable (annual interest rate), 

462 

N variable (number of payment 
periods), 462 
C/Y variable (number of 

compounding periods per year), 

463 

calculating, 448 
formulas, 728 

FV variable (future value), 462 
P/Y variable (number of payment 
periods per year), 463 
PMT variable (payment amount), 
462 

PV variable (present value), 462 
TVM Solver, 444 

tvm N (# payment periods), 450. 
688 

tvm_FV (future value), 451, 688 
tvmj% (interest rate), 449, 688 
tvm Pmt (payment amount), 449, 
688 

tvm_PV (present value), 450, 688 
variables, 462 

TInterval (one-sample t confidence 
interval), 406, 687 

tpdf( (student-t disttibution probability 
density function), 427, 687 
TRACE 

cursor, 135 


TI-83 Plus 


Index 
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en tering num bers during, 135| 164j 


173 189 


expression display, 128| 135 


Tr ace rn structron rn a program. 


688 


137 


transmrttmg 


error conditions, 652 


from a TI-73 to a TI-83 Plus, 
from a TI-82 to a TI-83 Plus. 


lists to a TI-73, 

642 


lists to a TI-82, 

641 


lists to a TI-83 

Plus, 

648 


648 


646 


637 


stopping, 
to an additional TI-83 Plus. 638 


transpose matri x ('''), |275,J693 

TRIGGER,^ ' 


1480 


trigonometric functions,!63 
turning on an d off 


axes. 


127 


calculator, 


128 


coordinates, ! 126 
expressioi^ 
func tions 
grid. 


127 


115 


labels. 127 


pixels, f237 


points , |233 


stat plots, ! 11^! 375 


tvm N (# pavment peri 

_ O 

450, 

688 

tvm_FV (future value). 

451, 

a^ 

00 

00 


TI-83 Plus 


Index 


tvm_l% (interest rate). 

449J! 688 

tvm Pmt (pavment amount), 

449, 

688 

tvm_PV (present value). 

CO 

CO 

o' 

ITi 


two-proportion z confiden ce interval 
(2-PropZlnt), 411|676 


tw o-proporti on z test (2-PropZTest), 


403, 677 


two-sample F-Test formula.! 


two-sample t test formula, 726 


tw o-variable statistics (2-Var Stats), 


358, 689 


Type 


Bar or Meter, 469 


-U- 


units, 470 


u sequence 

function 

179 

UnArchive, 

30, 

510, 

689 

ungrouping, 61 

6 


user variables, 718 


uv/uvAxes (axes format), 187,11689 


uw/uwAxes (axes format), !l 87,1689 

—V— 


V sequence function, 179| 
value operation on a graph, 147 
variables 


complex, ^ 

displaying and storing values, 
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equation solver, [75 
graph database s,]^ 


graph pietures, 26 


independent/dependent. 209 
list. 1^ 1286 II 
matr ix, 258 


real, 26 


reealling values. 


solver editor. 74 


statist ieal.p65 
string, 486. 487 


31 


test and interval output, 
types. 


422 


VARS and Y-VARS menus 
variance of a list (variance!). 

,44 


3141689 

variance! (variance of a list). 

314,1 

689 


VARS menu 
GDB,& 

Picture^l^ 

Statistic^44| 

String,l44 
Table, ^ 

Windoy\^44 
Zoorn,[^ 

Vertical (draw line~).|221,|689 


view ing w indow. 121 


Volt, 1468. 
Voltage, [4^ 


Volt-Time, 468 


TI-83 Plus 


Index 


vw/uvAxes (axes format),'l87|689 


—I/I/’— 


w sequenee function, 179 


warranty information. 760 


Web (axes form at). 187,, 689 


web plots.l 193 


While, 516, 689 


window variables 


function graphing, 1!^ 


parametric gra phing , 161 


polar graphing,! 1^0 


—X— 


V (root), 69 693 


XFact zoom factor, 145 


x-intercept of a root, 148 


xo r (Boolean ) exclusive or operator. 


fth 


103, 690 


root (H),p9 


xyLine (fz:^) plot type, 369 


—Y— 


Y-VARS menu 
Functlonj45 
On/Off, ^5 n 
Parametric, 
Polar, 45 


45 
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Y= editor 


function graphing,IlH 


parametric gra phing, 158 


polar graphing, 


sequence graphing.riSO 


YFact zoom factor, 145 


—Z— 


Z-Tes t (one -sample z test),|396| 692 
ZBox.|l39j l6^ 


ZDecimal, 141, 690 


zero ope ration on a graph, 148 


ZInteger, 143, 690 


interval) 

405. 

690 


zoom, 138. 

139J- 

1401 

141J]142J]143. 

144] 14i][l46 



cursor.[T3^ 

factors,]!^ 
function graphing, 138 


TI-83 Plus 


Index 


parametric gra phing 
polar graphing, 174_ 


165 


sequence graphing,! 191 


Zoom In (zoom in), 140,11690 
ZOOM MEMO RY m enu, 
ZOOM menu. 


138 


144 


Zoom Out (zoom out), 140,||690 


Zo omFit (zoom to fit function), 143 


691 


Zo omRc l (recall stored window), 145 


691 


ZoomStat (statistics zoom), 143,11691 


Zo omSt o (store zoom window),] 144. 
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